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PREFACE 


TO 

THE FOURTH EDITION. 


The oriorinal aim of this work was to furnish, for teacher and 
learner alike, a Text-hook, in which principles and results should 
be clearly and briefly stated, disencumbered of minute details, 
and containing only such illustrative cases as could, for the most 
part, be compressed into a narrow compass. 

But this brevity and condensation were found quite consistent 
with an original treatment of several subjects, and with a laborious 
analysis of facts which others liad left undigested, and therefore 
useless or misleading. Of such elaborate analysis, tho first 
edition of this work contained several examples, under the heads 
of Personal Identity, Infanticid6, Legitimacy, and Unsoundness 
of Mind, 

Some of these analyses having served their purpose of 
demonstrating the uselessness of certain tests and standards of 
comparison, were omitted from tho second edition ; many 
illustrative cases were also either curtailed or set aside, thus 
lq|ying room for a considerable nmnber of wood engravings, com- 
prising drawings of seeds, minute structures, and chemical re- 
actions as seen under the ipicroscope. The second edition thus 
became the first English treatise on Forensic Medicine in which 
such illustrations were largely used. It also contained some new 
chemical facts and tests, arising out of . the method then recently 
suggested, oF‘ obtaining sublimates of arsenic and mercury, on a 
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flat surface of glass, so as to admit of ready examination by the 
microscope. 

In the third edition, the original aim of the book was not lost 
sight of, while the principle of pictorial illustration was carried 
much farther than in any similar work. Many of these additions 
had been rendered necessary by the interesting discovery of 
Helwig, of Maycnce, that the method of sublimation on flat 
surfaces admitted of extension to the alkaloids. The results 
obtained by this means (so easy of application in all cases, pro- 
ductive of such characteristic ajjpearances in many), were then 
for the first time described and illustrated ; and new diagnostic 
methods, as well as distinctive tests for some important poisons 
(especially strychnia, morphia, and cantharidine) were pointed 
out. 

The third edition, therefore, had many attributes of an original 
work, es])ecially in the Toxicological part, and notably in the 
chapters on Methods of Procedure, and on the Diagnosis of the 
Poisonous Alkaloids and Analogous Active Principles. 

Of the wood-cuts illustrating microscopic objects, several were 
taken from photographs by Dr. Julius Pollock. 

In preparing this edition, the original Author has had the 
advantage of the co-operation of his successor in the chair of 
Forensic Medicine; and the work is, therefore, in part, the 
production of one actually engaged in teaching. The work has 
been throughout subject to a double revision, resulting in a 
considerable condensation of old, and an addition of more 
than 50 pages of new, matter. Some subjects have been 
rewritten, others (chiefly toxicological) added, and some lead- 
ing illustrative cases (among them that of the Welsh Fast- 
ing Girl, and the Tichborne case) given at some length. 

The Tichborne case was reserved for an appendix, inasmuch as, 
when the first pages were sent to press, it was still a subject of 
dispute, and there was reason to hope that, by the time the text 
was complete, it could be treated as a medico-legal case belonging 
to the past. In this hope we have boon disappointed ; but we 
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felt that to omit all notice of a case having such important and 
novel bearings on the subject of ‘Personal Identity’ would be 
inconsistent with the aims and character of this work. 

It should bo added that some of the chief additions made 
under the head of Toxicology are condensed statements of the 
results of recent researches, at home and abroad, on the mode of 
action of the several poisons. This portion of the work has 
been much enriched by Professor Ferrier. Where it was 
necessary to do so, the work of the original author has been 
distinguished by the letter, G. 

Se'ptemberi 1874 . 
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INTRODUCTION. 

The State avails itself of the knowledge, experience, and skill of 
the medical man for three distinct purposes : — 1. For the care 
of soldiers and sailors, prisoners, paupers, lunatics, and others for 
whose safety it makes itself responsible ; 2. As officers of healtli ; 
and 3. As skilled witnesses in courts of law. 

The duties of the medical man in the first of these capacities 
do not differ much from those which devolve upon him in the 
ordinary practice of his profession; but he is expected to give 
attention to the prevention as well as the cuj-e of disease, and to 
add to professional skill administrative t ilcnt. 

As health officers, however, and as witnesses in courts of law, 
medical men have duties to jierform for which the ordinary prac- 
tice of their profession affords no adequate prejiaration, medical 
education, till of late years, no proper training, and medical litera- 
ture no sufficient guidance. 

The distinctness, importance, and difiiculty of these duties led 
at length to the establishment of a distinct science, taught in 
separate courses of lectures, treated in separate works, and 
engaging the attention of men more or less separated and set 
apart for the practice of the corresponding art. 

This new science either embraced all the duties the medical man 
may be required to perform on behalf of the State, in which case 
it rweived the name of Political, or State-Medicine; or it was 
divided into two sciences, the one under the title of Hygiene 
or Public Health, the other known indifferently as Forensic 
Medicine, Juridical Medicine, Legal Medicine, or Medical Juris- 
prudence. 

As the term Forensic Medicine expresses with sufficient 

h 2 
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cleMjntess the application of medical knowledge to legal purposes, 
it i^aedr4ti the title of this work. The term medico-Jegal is also 
in common use, as in the phrases “ medico-legal knowledge,” 
^ il^dico-lcgal experience,” “ medico-legal skill.” 

^jRie history of Forensic Medicine is that of most other sciences. 
Necessity or convenience gives birth to an art practised by persons 
more or less skilful, without guidance from general principles; 
hilt its importance, and the responsibility attached to the prac- 
t ic(i of it, soon create a demand for instruction, oral and written, 
which gradually assumes a systematic form. Thus it was . that 
the Science of Medicine sprang from an em])irical art of healing. 
In like manner, the Science of Forensic Medicine took its rise in 
the necessity of bringing medical knowledge to hear on legal 
inquiries relating to injuries or loss of life; the medical witness 
being at first witliout guidance in the performance of his duty, 
and so continuing till a growing sense of the im})ortant bearing 
of his work on the interests of society, and on his own reputa- 
tion, created a demand for instruction tluit could not fail of being 
supplied. Cases were accordingly collected, arranged, and com- 
mented on, illustrative' facts sought after, special experiments 
devis(‘d and performed, till at length the medical witness received 
in hooks and lecturiis the same distinct instruction as the pliysician 
or surgeon at the bedside had already derived from written or oral 
teaching in the theory and practice of medicine, or of surgery. 

But the importance of medical testimony received an earlier 
recognition from continental governments than from the public 
or the medical jirofession; for the earliest State recognition 
(1507) anticipated by nearly a century the first medico-legal trea- 
tise (15l)7); and the first appointment of medical men to perform 
medico-legal duties followed soon after, namely, in France in 
1603.* 

Till! history of Forensic Medicine in England is of comparatively 
recent date. It begins wdth the publication, in 1788, of Dr. 
Samuel Farr’s ‘Elements of Medical Jurisprudence,’ and was 

* The Ibllowinjr dates have an historical interest. Tlie penal code of the 
Ihsliop of IhnnbtM-p, proclaimed 1507. A uniform penal code adopted by the 
Diet of Ratisboii IHHi. The Coiislitutio Criminalis CaroZiaa, published 1563. 
Letters patent, i)rc8cntcd to his first physician iiy Henry IV. of France, 
empowering him to upjioint two surgeons in every city and large town to ex- 
amine and report upon wounded or murdered persons, 1603. Publication 
at Frankfort of the MethoduH Testilicandi of Condronehus, 1597, and of the 
works of Fortunatua Fidelia and Paul Zacchias in 1698 and 1621. First course 
of leoturcs on Forensic Medicine given by Michaolis at Lcijizig about 1660. 
For a learned history of legal medicine, see Traill’s ‘ Outlines of Medical 
Jurisprudence.’ 
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first tfliight in lectures at Edinburgh, in 1801, by Dr. Duncan, 
sen., the tirst professorship being conferred by (ioverninent on 
his son in 1803. The new science soon justilied the distinction 
thus conferred upon it, and made good its claims to more general 
recognition. It now enters into the curriculum of most of the 
examining bodies ; it is taught in all our medical schools ; its 
principles arc being constantly applied in our courts of law ; and 
England is contributing her fair share of observation and research 
towards its extension and improvement. 

The application of the principles of the science — in other words, 
tlu? practice of it as an art — devolves, for the most part, on the 
medical prat'titioner. It is only occasionally that those sjiccially 
versed in the entire subject, or in important parts of it, such as 
Toxicology, or eminent in certain branches of practice, such as 
midwifery and the treatment of the insane, are summoned to give 
evidence. 

There are many reasons why the medical man should approach 
this class of duties with apprehension, lie is conscious of the 
importance that attaches to his evidence ; he is wanting in the 
coiitidence which a more frequent appearance as a witness would 
impart ; he is painfully alive to the unstable foundation on which 
many medical opinions rest; he know’s that it is not easy in 
practice to observe the rules of evidence with which in theory he 
may have made himself acquainted; and, above all, he shrinks 
from the publicity attendant on legal proceedings, the unreason- 
able licence allowed to counsel, and the disparaging comments of 
the Bench itself. Sympathizing in these reasonable apprehen- 
sions, some writers of eminence and most authors on Forensic 
Medicine have tried to prepare the medical witness for his duties 
by setting forth the precautions ho should observe both prior to 
and during his attendance in court ; and by special directions for 
conducting medico-lcgal inquiries under the heads of ‘^Fost- 
mortem inspection/' “ General evidence of poisoning," “ Un- 
soundness of mind," &c. ; the general precautions to be observed 
in the witness-box being made the subject of distinct treatment 
under the title Medical Evidence. This distinction is observed 
in these pages. 

Before treating of the duties of the medical witness, it may be 
well to show the number of cases that occur year by year in 
England and Wales of a class to give rise to medico-legal inquiries, 
The Annual Beport of the Registrar-General for the year 1871 j 
records the following figures. 
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Deaths hy accident or negligence . . 15,984 

„ „ suicide 1,495 

„ „ murder and manslaughter . . 381 

Other violent deaths (not classed) . . 156 


18,016 

Sudden deaths (causes unascertained) . . 3,155 


21,171 

Premature births, malformations, atrophy 

and debility ..... 41,110 


Total . . . 62,281 


The following are some of the special causes of death comprised 
in the first two lines of the foregoing table. 


Causes of Death. 

Accident 
or Neglect. 

Suicide. 

Total. 

Males. 

Femalesi 

Poison 

Fractures and bruises . 

Gunshot 

Cuts and stabs .... 
Durns and scalds . . . 

Drowning 

Hanging 

Suffocation 

Lightning 

2«1 

6,837 

102 

111 

2,612 

2,606 

1,501 

28 

m 

63 

301 

317 

548 

392 

6,837 

165 

412 

2,612 

2,922 

548 

1,504 

28 

233 

6,777 

167 

339 

1,355 

2,318 

448 

876 

23 

169 

1,060 

8 

73 

1,257 

674 

100 

628 

5 

Total 

Otherwise 

14,060 

929 

1 1,360 
135 

16,420 

1,064 

11,666 

782 

3,864 

282 

Grand Total .... 

14,989 

1,496 

16,181 

12,338 

4,146 


The deaths hy accident or negligence were distributed between 
the sexes as follows : — Poison, men 159, women 102; Gunshot, 
men 94, women 8 ; Cuts and stabs, men 93, women 18 ; Drown- 
ing, men 2175, women 430; otherwise, men 683, women 246. 

The suicides were distributed as follows : — Poison, men 174, 
women 57 ; Gunshot, men 63, women 8 ; Cuts and stabs, men 
246, women, 65 ; Drowning, men 173, women 144 ; Hanging 
men 448, women 100 ; otherwise, men 99, women 36. 

The premature, sudden, and violent deaths gave rise to 25,898 
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Inquests, of which 17,916 on the bodies of males, and 7982 on 
^lyjse of females : and as tlio qualified practitioners in England 
an^ Wales fall far short of this number, it follows that, if the 
duty of attending at inquests w^erc distributed equally, each 
member of the profession would attend at least one inquest every 
year. 

The committals for trial arising out of these 25,898 inquests 
amounted to 402, of which 226 were for murder, and 176 for 
manslaughter. In 1464 instances the death was returned as 
suicidal. 

The number of cases requiring medical evidence in our higher 
courts of law may be judged of approxiraatively from the printed 
returns of commitments for trial for offences against the person. 
In the year 1870-71 these amounted to 2416, and comprised— 


Murder and attempts to murder . . . 181 

Various attempts to maim and injure . . 634 

Assaults ....... 495 

Manslaughter 273 

Concealment of birth ..... 138 

Rape and assaults with intent . . . 558 

Unnatural offences 137 


2416* 

If we add to the occasions for medical evidence arising 
out of these crimes, the civil cases in which skilled medical 
evidence is required, and proceedings in respect of lunatics, the 
occasions on which medical men are summoned to courts of law, 
either in the service of the State, or on behalf of individuals, will 
appear very considerable — certainly numerous enough, and im- 
portant enough in themselves, to justify all the attempts which 
have been made to construct a science of Forensic Medicine, to 
teach it systematically in books and lectures, and to draw up a 
code of instructions for the guidance pf the medical witness in 
the performance of his duties. 

MEDICAL ETIDENCE. 

The medical man may be summoned as a witness to state facts, 
and to h^terpret them. lie may be examined us to the facts ho 
has himself witnessed, and he may be questioned as to his inter- 
pretation of them. In the one case he is a common witness, in 
the other a sMlled witness, or expert. In the majority of cases 

* These figures are taken from the annual report, entitled ‘ Judicial Sta- 
tistics,’ 1872. 
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he acts in both capacities. As a skilled witness, he may also be 
required to give his opinion on the facts observed, and tlie views 
expressed, by others. 

In ])crforniing these duties there are certain precautions which 
the witness ought to observe, and certain legal requirements of 
which he should not bo ignorant. 

1. Ho should “use his best endeavours that his mind be clear 
and collected, unawed by fear, and uninfluenced by favour or 
enmity,” (Pcrcival.) Ho will not find it easy to maintain this 
impartial frame of mind when the crime alleged is one of unusual 
enormity ; when popular feeling runs high for or against the 
accused; or, in times of public agitation, wlicn liis evidence tends 
to discredit some popular movement, or deep-rooted prejudice. 
Nor, wlicn lie is engaged as a skilled witness, or expert^ lor the 
piosecution or for the defence, must he diem himself free from 
the risk of partiality, even though, after hearing all the facts which 
should infhnmce his opinion, he feels that he can conscientiously 
give his evidence in support of the side for wliich he is retained. 

2. The medical witness requires to be specially cautioned 
against expressing an opinion on the general merits of the case 
Under inquiry, thus offending against an admitted principle of 
English law, that “ when scientific men are called as witnesses, 
they arc not entitled to give their opinion as to the merits of the 
casCy hut only as to Wxa facts proved on the trial. 

3. A s])ecial caution is also required against indulging a feeling 
of misplaced humanity, or an equally misjdaced condemnation of 
the law on the score of undue severity. Hoth these feelings too 
often found cx})rcssion in former treatises on the lung-tests, and 
early trials for infanticide. Hut the witness should understand 
that he is not responsible for the consequciujes to which liis 
opinions may lead, provided always that they are the result 
of cautious inquiry and due reflection. Pcrcival accordingly 
treats “ The dread of innocent blood being brought upon us by 
explicit and honest testimony,” as “one of those superstitions 
which the nurse has taught, and which a liberal education ought 
to purge from the mind.” 

The witness approaching his duties with a mind thus free 
from bias, requires some instruction as to the mode in which 
his evidence should be given. 

1. Bearing in mind the distinction just laid down between 
a common and a skilled witness, he should be cautious not to 
obtrude his opinions wdien facts only arc required of him, nor 
dogmatically to assert as facts things which are merely matters 
of opinion. He should answer the questions put to him, whether 
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by counsel, court, or jury, clearly and concisely, and if these do 
not elicit the whole truth, supply what is wanting. 

2. His statements should be made, and his opinions expressed, 
in the plainest and simplest language ; and he should avoid as 
much as possible all technical terms, and all figurative and meta- 
phorical expressions. 

3. The medical witness ought also to abstain from quoting 
authorities in support of his opinions; for though the rule of 
exclusion has not always been rigidly acted on, the common 
usage of our courts of law is certainly to disallow these appeals. 
Nor is this exclusion open to any serious objection, for the wit- 
ness is supposed to make himself master of the views of the most 
eminent writers on the subject-matter of his evidence, and to 
use them as aids and guides to his own special inquiries. 

Hut though the witness may not cite authorities, he may be 
asked whether A or H is an esteemed authority with his profes- 
sion, and whether he (the witness) coincides with some opinion 
expressed in his works. If the witness answers in the affirma- 
tive, he becomes the exponent of the opinion to which he thus 
gives his assent. 

The Ibregoing observations relate chiefly to the mode in which* 
the witness should give his evidence. The precautions to be 
observed in order that his evidence may be admissible still re- 
main to be considered, under the following heads 

1. JSfofes. — When observing any facts which, at a future time, 
may become the subject-matter for legal inquiry, the medical 
man should not trust to his memory, but commit them to 
writing, either on the spot, or as soon as possible after the trans- 
action to which they relate. If (as in performing a post-mortem 
examination) it is necessary to resort to dictation, the notes of 
the amanuensis should be immediately examined and corrected. 

The witness may use these notes in court to refresh his 
memory, but not to sujjply its place. If they were not made 
till some time after the events to which they refer, or if, having 
been made at the proper time, they have been entirely forgotten, 
they will not be admissible. 

2. Confessions , — A culprit may make a confession of guilt 
to his medical attendant. This, to be admissible in a court of 
law, must be free and voluntary, uninfluenced by threat, promise, 
or bribe. No sort of inducement should be held out to make it, 
no leading questions should be put, and no comments made ; but 
the medical mail should reduce the statement to writing as 
soon as possible, read it over to the person confessing, obtain his 
signature to it, and countersign it himself. 
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At the same time the greatest care should be taken to ascer- 
tain the bodily health and mental state of the party making the 
confession. The necessity of this caution has been amply proved 
by cases in which, during febrile attacks, or after prolonged ex- 
posure and hardship, confessions have been made of murders and 
other heinous crimes which had never been committed. In times 
now happily passed away, inno<‘.ent persons, under like conditions 
of body and mind, made confession of impossible crimes, such as 
witchcraft. 

3. Death-hed These are admitted as evidence 

in cases of homicide, where the death of the deceased is the sub- 
ject of the charge, and the circumstances of the fatal injury tlie 
subject of the declaration. It is assumed that th^ .de cl^yan t. 
haviiiglost all hope of recovery, is induced to speak the tnith by 
consToerations as powerfuT as ah oath administered in a court of 
justice. It is not necessary, however, that ho should eorpress his 
conviction. It may be inferred from the nature of the injury, 
or from other circumstances of the case. But if any hope w'hat- 
ever be entertained, or may be inferred to exist, whether it be 
spontaneous or on the suggestion of others, death-bed declara- 
tions cannot be received in evidence. 

But the person, or persons, inculpated by the declarant's 
statement, are not precluded from giving evidence as to his state 
of mind and behaviour in his last moments. They may be 
allowed to show that the deceased was influenced by vindictive 
motives, or was not of a character to be “impressed by a re- 
ligious sense of his approaching dissolution." 

As dying declarations are but confessions of the most solemn 
kind, the same rules of procedure apply to them as to confes- 
sions. The medical man should put no leading questions, but 
only such as are necessary to clear up ambiguity. He should 
commit the declaration to writing, read it to the dying man, and 
obtain his assent, and, if possible, his signature to it. But if 
this cannot be done, he should make a memorandum of the de- 
claration at once, while it and the words used are fresh in his 
memory. To this document the witness will be allowed to refer 
to refresh his memory when he comes to give evidence. Another 
essential part of his duty is to ascertain the exact state of the 
declarant's mind, whether he is calm and collected, or otherwise, 
and whether he is under the influence of any strong bias, or 
undue feeling of resentment. ♦ 

4. Hearsay , — This is not admissible as evidence unless it 
form part of the m* gesia. A medical witness, therefore, though 
he may state in evidence the words he has heard used in direct 
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reference to the case which forms the subject of inquiry, could 
not cite a case in support of his opinions, if it consisted in part, 
as it must needs do, of statements made by the patient, his 
friends, or attendants. 

5. Secrets, — The medical man, in the course of his professional 
attei»dance, may receive secret information which, under ordinary 
circumstances, he would bo bound not to divulge. But it should 
ue understood that in a court of justice he may be compelled to 
divulge these secrets. 

It is now no longer necessary to warn the medical man against 
taking part in duels, even though his object in being present is 
to save life, and not to destroy it. But if in this, or in any other 
way, he has acted illegally, he, in common with other witnesses, 
is not obliged to criminate himself. 

6. Wills,^A medical man may be required, on an emergency, 
to draft the will of a patient, or to act as one of the witnesses to 
the instrument.' In taking the instructions of the testator, he 
should limit himself to such inquiries as may enable him to 
understand his wishes. He should write them down in the fewest, 
simplest, and clearest words on one side of a sheet of paper, 
append the place and exact date of the transaction, and at the- 
foot of the document (leaving room for the necessary signatures) 
the following words : — 

“ Signed by the above-named testator, in the presence of us 
present at the same time, who have hereunto signed our names 
as witnesses thereto, in the presence of the said testator, and in 
presence of each other.” 

The testator and witnesses must attach their signatures in 
accordance with these words. The medical man should take care 
to observe the condition, bodily and mental, of the testator, and 
he would do w^ell to make a note of all the circumstances of the 
case while tlicy are fresh in his memory. Wills so made have 
been disputed, and the medical man has been summoned as a 
witness, and submitted to a searching examination. 

Consult Philips and Starkie on Evidence; An Analysis of 
Medical Evidence, by John Gordon Smith, M.l). ; Amos's 
Lectures in the 7lh volume of the Medical Gazette; Percival's 
Medical Ethics; Archbold's Summary of the Law relative to 
Pleading and Evidence in Criminal Cases. Also Burn's Justice, 
title Evidence. 
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rERSONAL IDESTTITY. A(iE. SEX. 


When called upon to examine the body or remains ol* some un- 
known person, we may have iivst to ascertain the sex and the 
age, and then to identify the individual by characteristic marks ; 
or these i)oints may have to be considered separately, sometimes 
in living, sometimes in dead persons. In tliis chapter, the three 
sul^jects are grouped together, and placed in the most convenient 
order ; sex in the last place, from its connexion with the topics 
contained in Chapter II. 

PERSONAL IDEN flTV. 

Questions of identity are often raised in courts of law ; as 
when a claim is set up to an inheritance, or a man who has been 
robbed has to identify the thief^ or a ^witness an actpiaintance ; 
and when a prisoner makes his escape from prison, and is v(;- 
iaken, a jury may be empannelled for the sole purpose of trying 
the question of his identity. So also as to persons found dead ; 
and in coroners' inquests the tirst step taken is to identify the 
body, or such parts of it as are forthcoming. 

Tlie subject of personal identity, then, divides itself into, 1, Tht 
la&niily of the Living ; 2, The Identitg of the Lead. 

I. IDENTITY OF THE LIVING. 

The medical man may be required to examine, with a view to 
ftlentitication, alleged deformities or injuries, scars, or dis- 
colourations that may have been brought about in the skin or 
hair; also to express, an opinion on the changes that may be 
wrought in stature, face, and person by time, exposure, and 
hardship. It would also be within his province to give evidence 

B 
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on the changes which may he brought about by like causes in the 
mind and memory. In order to give completeness to the sub- 
ject, some questions will be brietly noticed in which medical 
evidence is not needed. 

In cases of disputed inheritance, much stress is laid on family 
resemblance. The celebrated Douglas Peerage case was decided 
in favour of the claimant, Archibald Douglas, in consequence of 
his jmoved resemblance to Colonel Stewart, his father, tlie twin 
brother, Sliolto, who died young, having ecjually resembled Mrs. 
Stewart, the mother. In this case. Lord Mansfield strongly 
insisted on likeness as an argument of a child’s being the son of a 
parent ; on the fact that in an army of one hundred thousand 
men every man may be known from another ; and that even 
when there is a likeness of feature, size, attitude, and action, 
there may he a clilicrence in the voice, gestures, smile, and various 
other things. 

Though those observations generally hold good (and not of 
men only, but of herds of cattle and flocks of sheep), still there 
are many facts on record to prove that persons having no coir- 
nexion by relationship or descent may yet bear the closest resem- 
blance to each other. Of this mistaken identity, Lord Chief 
Justice Cockl)urn, in the Ticbboriie case, gave more than one 
illustration, and especially a case on the Western Circuit, in 
which two men were tried for murder, and convicted. The 
identity of one of them was sworn to by numerous witnesses ; 
but it was proved afterwards, beyond all possibility of doubt, that 
they were mistaken ; for bo was, at the very time of the murder, 
undergoing punishment for picking a pocket hundreds of miles 
away. Perhaps the most curious case of this kind occurred more 
tluiii a century ago (in 1772), when one Mall, a barber’s appren- 
tice, was tried at the Old Dailey for robbing a Mrs. Uyan. The 
witnesses swore to his identity, and the whole court thought him 
guilty ; but, on referring to the books of the court, it appeared 
that on the day and hour of the robbery he was on his trial at the 
bar where he then stood for another robbery, in which he was 
likewise mistaken for the thief. 

Wlion the question of identity turns on the changes which 
time, coupled perhaps with the fatigues, hardships, and priva- 
tions of a military life, may work in the personal appearance, it 
becomes one of unusual difficulty. Zacchias was consulted in a 
case of this class. It was that of Cassali, a noble Doloffnese, who 
left his country at an early age, and was supposed to h^e died in 
battle ; but, after thirty years, returned, and claimed his pro- 
perty which his heirs had approjiriated. The change in his 
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appearance was so great, that he was imprisoned as an impostor, 
liut as Zacchias in his report, expressed his ojnnion that such a 
change might have been wrought by age, change of elimate, diet, 
mode of life, and disease, and Oussali had left home in the bloom 
of youth, had been exposed to the hardships of a military life, 
and, if he might be believed, had languished for years in prison, 
the jmlges, influenced by this opinion, and by the fact that the 
heirs could not prove the death of Cussali, decreed the restoration 
of liis estates. 

The general question thus submitted to Zacebias assumes a 
more definite form when, as in the French cases of llaronet and 
31artin Guerre, a false claimant is confronted with a real one, or 
alleges his identity with a person long since dead, as in the Tich- 
borne case;* or when, as in this case, the claimant is alleged not 
only not to be the man he is personating, but some other person. 

In all such cases of disputed identity, great importance has 
naturally attached to the existence, or otherwise, of certain per- 
sonal marks, such as naevi, moles, deformities, scars of foregone 
disease or injury, and tattoo markings, on winch medical men are 
required to state their opinion. The I'ichbornc case has also 
given renewed importance to questions relating to the eflect of 
lapse of time in changing the stature, form, and features, and in 
destroying or modifying the memory and habits of thought, as 
expressed in words spoken or written. That case has also shown 
the importance that may attach to photographs, as the most 
exact representation possible of the personal appearance at the 
time when they were taken. The subjects of scars and tattoo 
markings are deserving of special consideration. 

1. Scares . — When a claimant presents himself without the 
marks or scars known to have characterized the individual whom 
he personates, his case must break down ; but if, on the con- 
trary, these marks or scars are found upon him, they must be 
looked upon as the strongest possible evidence in his I'avour, and 
would, indeed, be conclusive but for the possibility of their having 
been fraudulently imitated, or of their being most improbable, 
but still possible, coincidences. That such coincidences may 
happen, is proved by a case quoted in Beck’s ‘ Medical Juris- 

* The reader will find the cases of Cassali, Baronet, and Martin Guerre, with 
other leading- cases from the ‘ Causes CtMebres,’ quoted and criticised hy 
Fod€r6, in the second chapter of his ‘ Traito do Medecine Li^gale and he is 
relerred for a lucid account of the extraordinary case of Martin Guerre to 
the columds of the Times, December 12, 1871. It is the ease in which 
Arnauld de Tilh, who had possessed himself of the secrets of Marlin, con- 
trived to be rccogijised by his family, and even accepted, seemingly iu good 
faith, by Martin’s wife. (See a brief abstract of this case at p. 28). 
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I>riulonce ’ (Age and Identity). Joseph Parker, tried at New 
I'ork in 1804, for bigamy, was mistaken for one Thomas Hoag, 
whom he not merely resembled, but had in common with him a 
scar on the forehead, a small mark on the neck, and a lisp in his 
sj)eech,* but, unlike Hoag, he had no scar on bis foot. That he 
was Parker, and not Hoag, was proved to the satisfaction of the 
jury by an alibi. 

The question of identity has sometimes turned on the possi- 
bility of removing scars, and some ditference of opinion has been 
dis])layed n])on this ])oint. Thus, in a Helgian case that occurred 
in 181-7, one medical man, M. Vandelaer, stated that scars might 
be removed by time or by artilicial means, and the physicians of 
the prisons of Valvorde and Ghent confirmed this ojnnion by 
sJ at ing that ])ri6oners are in the habit of effacing scars by apply- 
ing a salted lierrlng to them. MM. Lebcau and Liraanges, on 
the other hand, <!ontended that scars could not be removed. On 
this subject, Casper states that the length of time during which a 
sear subsists de])ends on the depth to which the tissues of the 
skin have been injured. Sears of injuries which have oidy affected 
the epidermis, or scarf skin, or peuetrated but slightly into the 
tnu' skill, may ciitirdy disajqicar. Hence needle scratches, and 
i;v('n some vcnoL'scction wounds, leech bites, and the marks of enp- 
j)ing-glasse5, may completely disappear. Hut we may confidently 
assert that wounds which have penetrated the whole depth of tlic 
cuUiueous tissues, and u fortiony such wounds, injuries, or ulcers 
as have caused loss of substance, followed by granulation, leave 
pci manent scars. 

Soars may, bowever, be much altered by time, and considerably 
modified by friction, pressure, or the use of irritants. Hut though 
obscured by such means, they may easily be brouglit into view. 
Tims, Devergic states that when the brand-mark of the galley- 
sla\T has aiiparently disappeared, it may be rendered visible by 
slapping the spot with the hand till it reddens. The white scar 
thus becomes visible on the reddened skin. The belief that scars 
may wholly disappear is probably founded on the very slight 
marks left by extensive wounds when they heal by what is tech- 
ideally called the “ first intention.” Thus, in the case of a maniac 
w 1 k) bad completely removed the parts of generation, the place of 
the wound was marked by a faint white line which might be 
o\erlook(id by a casual observer; and the severe floggings of 
former times, which left the back quite raw, are traceable after 
some years only by very fine white lines upon the back and sides, 
and, where the knots had fallen,. by little circular pits. In a 
case ill wliich we were consulted, the entire absence of both kinds 
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of mark cnabkfd us to state with confidence that the man could 
not have been, as was alleged, very severely flogged ((1). Of 
the permanency of such scars as those left by bleeding, a 
good illustration is aflorded by a case in which two physicians, 
one G6, the other 6 years of age, having distinct recollection tliat 
they were bled in the arm at about the age of 7 years, and not 
since, the marks of the operation were, in both eases, perfectly 
distinct. 

Tlie exact shape and character of a scar may render srreat 
assistance in determining a (jnestion of identity. Thus the op(‘ra* 
tions of bleeding, cupping, and vaccination, like the punishnumt 
of the lush, leave highly characteristic appearances. So also do 
burns and scalds, blisters, caustic, tartar emetic ointment, issues, 
and setons. Diseases, again, such as small-pox, s(n*ofulous ulcers 
ulcers oil the legs, lupus,, and carbuncle, leave indelible marks' 
behind them. 

All scars, without exception, pass through two distinct stages — 
that of inflammatory redness (the immediate conse(]uence of tlu* 
injury sustained), and that of brown discolouration. In })hltv- 
monous erysipelas, and after the a])plication of blisters, mustard 
poultices, and such like irritants, the skin, which was red during 
the inflammatory stage, assumes a dark brown or coppery hue, 
which it retains for months, and even for three or four yoiirs ; 
hut at length, and by degrees, the skin resumes its healthy 
colour. But sometimes, when the inflammation runs high, the 
brown discolouration is followed by a third stage, or "that 
bleaching. Tims we have seen, after the lapse of two years niul 
a half, the spot to which a large blister had been appli(»d defincil 
by a white? margin, and white deeolouration occupying the whole 
surface on a level with tlie surrounding healthy skin. 8ucl» 
surface follow the less severe forms of herpes, boils wliidi 
have healed after slight destruction of texture, and even inci'^eil 
wounds and lancet cuts, w'here the edges have not been brought 
together, and some slight superficial ulceration has taken place. 
In those c,ases in which the inflammation, however produced, is 
followed by ulceration, and consequent destruction of tissue, ami 
still more where gangrene sets in, the scars are wholly or in part^^ 
sunk beneath the surface. In these cases, the scar passes thrt)n;:rii 
all the three stages of inflammatory redness, brown discolouration, 
and bleaching ; and the cause of the scar may often be infcrrcil 
by the appearance it puts on, aided by the situation in whicii it 
IS found. Tims a linear scar, or a round or ov’^al surface sctar oii< 
the arm, ankle, or temple, follows bleeding; parallel linear scars | 
on the loins, shoulders, nape of neck, or other fleshy part of body. 
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follow cuppinp ; ; a crucial linear scar on any part of the body 
'would indicate a boil treated in the usual way ; two parallel 
^linear scars on the nape of neck, shoulder, or inner side of upper 
arm, would mark a scton, and a depressed, puckered scar on the 
•same parts, an issue ; a honeycombed disc near the insertion of 
^the deltoid muscle indicates the operation of vaccination; a 
^white disc with dotted border may follow a boil that has healed 
without operation ; and every form of cicatrix in the neck, on the 
.chest, and on other parts of the body, may follow scrofulous 
• abscesses. Scrofula, syphilis, and lupus, in common with injuries 
by {gunshot, burns, and escharotics, may leave behind them scars 
of every size and form. It can scarcely be necessary to add that 
the healing of scars must be influenced by many causes, such as 
age, constitution, and states of health, their situation on flat, 
•rounded, or hollow surfaces, on parts subject or not subject to 
motion, and in the direction of muscles or across them. The dis- 
tinctness of scars will also vary with the complexion, and the tint 
of the parts adjacent. Thus scars arc less apparent in persons of 
fair complexion, when the skin approaches in tint to the white- 
ness of the scar itself, and more distinct over a blue vein or 
discoloured portion of skin. Hence it is that scars are ren- 
dered more visible when the skin is reddened by blows or 
friction. 

A^e of scam . — As has just been stated, all sears, whether 
arising from injury or disease, are first red, then brown, then 
wdiitc and glistening. The redness, as a rule, lasts for two, three, 
or four weeks, during the period of healing; the brown dis- 
colouration for several months, or even for a few years; the 
bleached appearance for the rest of life. But the length of each 
stage is subject to much variation. In some cases of small- 
pox, for instance, the sears are white and shining at the end 
of six months ; in others, they remain brown even after two or 
three years ; and scrofulous ulcers will sometimes leave coloured 
scars for the whole of life, A scar, then, that retains its in- 
flammatory redness cannot be of long standing ; one that has a 
brown or coppery colour may have existed for months or years ; 
a white, glistening scar, quite free from colour, must have been 
of long standing, but w’e C4innot even guess at its age. 

Some scars are particoloured, perhaps brown in the central 
parts, with a white, puckered halo, or white in the centre, with 
a margin of brown spots. Such was a scar from a boil of ten 
y-ears* standing. It was a white disc, with a circular margin 
Df brown spots. Sometimes we have an opportunity of com- 
paring a comparatively recent scar with one of longer standing 
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from the same cause, as in a prisoner who had two attacks of 
herpes, one under the right, the other under the left clavicle. 
The first, of a few months* standing, displayed the rash in all 
its details in dark brown ; the second, of many years’ standing, 
consisted of a group of scattered white cicatrices. 

2. Tattoo marTcings . — The presence or absence of these marks 
may, as in the Tichborne case, prove of the first importance ; and 
the question naturally arises whether these marks can disappear 
or he removed. Most tattoo marks are certainly indelible if not 
interfered with. But that they may in some cases disappear is 
proved by the observations of Casper, Hutin, and Tardieu; 
though these authorities differ widely as to the proportion of 
cases, Casper alleging the high fraction of 1 in 9, Tardieu the 
much lower one of 1 in 25. Much depends on the kind of the 
colouring matter employed; and Cinnabar, blue ink, and common 
ink create less permanent marks than Indian ink, soot, or washing 
blue, coal dust, or gunpowder. Skilfully performed tattooing 
with gunpowder may be pronounced indelible. The difference 
depends on the relative solubility of the colouring matters. 
When they disappear the colouring matter is found deposited in 
the nearest absorbent glands, where it may be found after death. 
The absorption of the more soluble matters is rarely so complete 
as not to leave some traces behind. 

Tattoo markings may be removed artificially ; but if the pig- 
ment be deep in the skin, a cicatrix will be left in the spot where 
the marks existed. An experiment was made b}' Tardieu on a 
prisoner who had a crucifix tattooed with Indian ink on his 
fore-arm. After several applications of acetic acid, potash, and 
hydrochloric acid, a crust fell off at the end of fourteen days, 
leaving only a flat scar, without a trace of the original design. 
Escharotics will, of course, cause the disappearance of tattoo 
marks; but their place will be indicated by a permanent scar, 
and that scar sunk more or less below the level of the skin. 

In regard, then, to tattoo murks we may say that most of 
them are indelible, but that some may disappear partially, a few 
entirely ; and that if, in a dead body, these marks have disap- 
peared, the colouring matter will be found in the nearest 
lymphatic glands. 

Rules for examining Scars , — Place the scar, if j)ossible, in the 
bright light of the sun, and, in the case of small and delicate 
scars, use a lens. Measure the scar carefully with compasses, 
and note its exact dimensions. Kecord the form and colour of 
the several parts of which it consists. Kedden the surrounding 
skin by blows or friction. Note whether it is on a level with, or 
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sunk beneath, the surrounding surface; and whether it moves 
with the skin or remains fixed. 

Identijicaiion hy Thotogra'phs , — Photographs may mislead 
wlien used in respect of the limbs, hands, feet, and parts that 
arc not in focus. But they may render great service when we 
are dealing with parts in the same focus, such as the features 
of the face. But this remark applies rather to the fixed features 
than to the expression, which is not quite the same in any two 
l)hotographs taken by the same master. Even the outlines of 
the fixed features may vary according as they are in light or in 
shallow. In the Tichboriie tase jdiotogri^fiis of Boger Tichborne, 
of the Claimant, and of members of the Orton family, were all 
»ised at tlie trial; and w’cre so far serviceable as to show that 
the CluimanCs face, and especially the ear, differed widely from 
that of Boger Tichborne twenty years before, and also that the 
Claimant boro a nearer resemblance to members of the Orton 
family than to Bogcr. 

Identijicaiion hy Stature and Girth , — In the Tichborne case 
these points came into play. Arthur Orton’s Register ticket, 
issued when he was 18, showed that he was 5 feet 9^ inches in 
his slioes, or 5 feet 9 inches in his stockings. The Claimant, care* 
fully measured in his stockings in prison, was also 5 feet 9 inches. 
If, then, Arthur Orton stopped growingat 18, he and the Claimant 
might he one and the same person. But as men, one with another, 
grow two inches by the time they reach 30, there is a strong pro- 
bability in favour of Orton having grown taller, and therefore 
against the Claimant and Orton being one and the same. In the 
case of Roger Tichborne, the Carabineer, the stature and girth of 
the chest were also put in evidence.^ 

Ideiitification has been effected by comparing a recent wound 
with the part detaclied from it. In January, 1816, when freshly- 
fiillen snow was on the ground, a robbery was committed at 
Sliguy, in the lioute of two old men. Next morning several spots 
of blood were seen on the fioor on tho left of a c;hcst of drawers 
which the robbers had forced.f Other spots were found on the 
snow in the direction taken by the robbers when they quitted the 
house, and always on the left-hand of the footsteps. A shrod of 
membrane was also found on tho road, which proved to be a por- 
tion of akin. On searching the neighbourhood, a man was found 
with his left hand wounded. Br. Lemoine and M. Coeurderoi 

^ As the Tichborne case is of very recent occurrence, and it is possible that 
some fresli light may soon be thrown upon it, we reserve the condensed his- 
tory of the case, which we had prepared for this part of our work, and shall 
insert it with such corrections as may be necossarj, in an appendix. 

t Consult Casper, vol. i. p. 105. 
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were appointed to examine him ; and they agreed that the wound 
was probably inflicted about the date of the robbery, and that 
the piece of skin, judging from its size and shape, had formerly 
(covered the injured part. The accused confessed the crime. 
(‘ Annales d’llygiene,’ Jan. 18i7.) 

Fnidulent discolouration, of the hair. — The question whether 
hair can be turned from dark to light was raised in Paris in 
1832, on the occasion of the trial of one B^^ioit for murder. 
Ooi'tain witnesses deposed to having seen him in I’aris at 
2 p.m. with black hair; while others declared that they save 
hiiu at Versailles, at 5 or G o’clock the same evening, with 
fair hair. I'he colour of the man’s hair was jet black, and it 
does not appear that he wore a wig. The tribunal consulted 
Orlila, and Michalon, one of the first hair-dressers of Paris, as 
to th(^ possibility of changing the hair from dark to light., 
Michalon rcplieid in the negative; but Orflla declared that it 
was possible, for that as early as the year 1806, Vauquelin had 
read at the Institute a me moire on the property chlorine has 
of giving to black hair all the lighter colours, and even of 
bleaching it. 

This case led to careful experiments by Orfila, and subsequently 
by Pevergic. Orfila examined the mode of turning the hair from 
light to dark, from dark to light, and from light red or chestnut 
to other shades of colour. Pevergie limited himself to the veri- 
fication of Orfila’s experiments on the eflect of chlorine. 

1. The following are modes of changing the hail* from light to 
dark, with simple rules for detecting the fraud. 

a. Charcoal and grease. — This is easily detected by the soiling 
of the fingers ; and by placing a lock of the hair in hot water, 
when the grease swims, and the charcoal falls to the bottom. 

h. Salts of hisnvutJi, lead, and silver. — The hair, previously 
freed fiom its oil by liquor ammonise, is moistened with a 
solution of one or other of these siilts, and then for a quarter of 
an hour with sulphuretted hydrogen water. The black sulphides 
thus formed may be detected by steeping a lock of the hair in 
dilute nitric acid, and testing for the base. More than one of 
the processes used by the photographer would eflect the same 
change. 

A mixture of litharge, chalk, and lime, in nearly equal propor- 
tions, dissolved in water, was found very effectual. The hair was 
kept moist with it for three or four hours, and then allowed to 
dry. The chalk and oxide of lead were next removed with dilute 
acetic acid, and, lastly, the hair was rubbed with yelk of egg. 
The colour of the hair was thus effectually changed without 
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injury to its texture. These ingredients, in proportions varying 
according to the degree of change required, compose the Tinctura 
Pompeiana of the shops. Jiy steeping a lock of the hair in dilute 
nitric acid, the ingredients of this mixture are dissolved with 
effervescence, leaving the nitrates of lead and lime in solution. 

2. Mode of changing the hair from dark to light. 

The results of numerous experiments made by Orfila and 
Devergie with solutions of chlorine of different strengths, may be 
thus summed uj). Black hair may be changed to various lighter 
shades, as dark and light chestnut, dark and light blond, yellow, 
and yellowish white, by being steeped or washed a longer or 
shorter time in solutions of chlorine of different strengths. But 
Orfila erred in supposing that the marked effects produced by 
soaking the hair in a solution of chlorine could be obtained by 
merely combing it with that fluid, for hair so treated is but 
slightly changed even after many repetitions of the process. 
The chlorine is readily detected by its odour, even after washing 
the hair as many as fifty times with water ; the colour of the hair 
is j)eculiar, by no means uniform, and not easily confounded with 
any natural colour; and the liair itself is hard, stiff, and brittle. 
(These results are in strict accordance with those of my own 
experiments) — (U.). Better results are obtained with nitric and 
iiitro-muriatic acid, which, diluted with 50 times their bulk of 
w'atcr, impart a golden tinge to dark hair, without apparently 
injuring its texture. Peroxide of hydrogen is now largely em- 
ployed by hair-dressers for this })urpose. All these processes 
occupy some time ; and the fraud is easily detected by chemical 
tests, or by allowing the hair to grow, or even by stripping the 
person, and comparing the hair of the head with that of the 
covered parts. 

The hair undergoes a marked change of colour in the course of 
some processes of manufacture. In turning rollers, for instance, 
out of the wood known as “ green ebony,” light hair assumes a 
green tint. A similar change results from working in an atmo- 
sphere containing finely-divided copper. 

The effect of the sudden and violent emotions of fright and grief 
in turning the hair grey is well known ; and a like change may 
also he produced by disease and other obscure causes. In a case 
related by Dr. Gordon Smith a complete change of colour in the 
hair of the whole body took place in a girl thirteen years of age in 
a single night, without previous indisposition or emotion. Such 
changes are sometimes j^ermanent, but in other cases the colour of 
the hair has been restored. When the loss of colour affects the 
hair of the head, it is sometimes limited to certain portions only. 
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One otlier quc'stion relating to the identity of the Living: 
remains to be examined, viz.. What degree and duration of light 
are necessa/ry to enable an observer to distinguish the features, 
so that the ^person mag be afterwards identified ? That a very 
short duration of a brilliant light suffices for this purpose is 
shown by the following case : — A lady, on her way from India, 
awoke in the middle of a dark night, and heard some one stirring 
in her cabin. A sudden flash of lightning enabled her to see dis- 
tinctly a man rummaging one of her trunks, and so to discern 
his features as to identify him next morning. Some of the stolen 
things were found upon him, and he acknowledged the fact.* 

In the following case, the question arose whether the light 
caused by the flash of a pistol would suffice to discover the face 
of the person firing. 

The Sieur Labbe, on a dark night in May, 1808, was riding^ 
with the widow Rcaujean, attended by a servant on foot. The 
servant was wounded in the hand by a gun fired through a hedge 
bordered by a ditch ; and both he and his master swore that they 
recognised the assassin by the light of the discharge. An accused 
party who was arrested, tried, and condemned to death, ai)pealed 
to the Court of Cassation; and Gineau, Member of the Institute, 
and Professor of Experimental Physics in the Imperial College of 
Prance, was consulted as to the possibility of identification in the 
manner described. Accordingly, Gineau, his son, Professors 
Dupuis and Caussin, and others, stationed at different distances, 
to witness the effect, caused several primings to bo fired in a dark 
room. The light though strong, but fuliginous, was so transient 
that “ it was scarcely possible to see distinctly the form of a head, 
and that of the face could not be recognised.” The experiments 
were then repeated in the court-yard of the college, the gun being 
loaded with powder, but with the same results. The sentence 
was reversed.'!' 

These experiments did not convince Fodere, who thought that 
if the night were dark, and the persons within six, eight, or ten 
feet of each other, identification was possible : and the results are 
certainly at variance with the opinions of persons accustomed to 
the use of fire-arms, as well as with our own experiments. We 
repeatedly recognised the face of a friend by the discharge, in 
the dark, of a gun close at hand (G.). It may also be reasonably 
contended, that under strong excitement, when the perceptions 
are acute, as the actions arc rapid, a person exposed to danger 
might have a quicker and more distinct perception than an ex- 

* Montgomery : * Cyclopwdia of Pract. Med.,* art. Identity, 
t Quoted by Heck from the * Causes Cdlebres.’ 
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pcrimenter. The question, then, is one whieli admits of satis- 
factory solution only by collecting cases of this class. 

The following case occurred in England in 17110. One Haines 
was indicted for shooting at Edwards, .lones, and Dowson, How 
Street officers, on the highway. Edwards deposed that, in con- 
sequence of sevend robberies near Hounslow, he, with Jones and 
Dowson, set ofi'iu a ])ost“chaise one dark night in November, and 
were attacked near liedfont by two persons on horseback, one of 
whom stationed himself at th.e horses’ heads, and the other at the 
door of the chaise. Hy the flash of the pistols he could distinctly 
see that the man at the chaise-door rode a dark-brown horse, be- 
tween thirteen and fourteen hands high, of a very remarkable 
sha])e, having a stpiare head, and very thick shoulders, and alto- 
gether sueh that he could pick it out of lifty horses : he had since 
recognised it. He also ptTceived hy the sauui flash of light 
that the man had on a rough shag-brown greatcoat.* 

A few similar cases have occurred in England ; and there is a 
French case to the same ellect in the Inti'odnctiou to Foderc’s 
‘ Treatise’ (note j). 28). 

II. IDENTITY or THE DEAD. 

After death by accident or violence, and in cases of exhumation, 
the medical man may he ctillcd upon to assist in identifying the 
entire body ; to reconstruct one that has been cut to pieces, and 
the parts scattered j or to examine a skeleton or ])arts of it, in 
order to determine the sex, age, and probably stature of the 
])erson to whom it belongs. 

By careful examination he may ascertain the sex, form some 
judgment of the age, and even guess at the trade or occiq)ation 
by the muscular development, the skin of the palms of the hands 
and the nails (indicating hard work, or the reverse), and the 
presence or absence of tattooing so common in soldiers, sailors, 
and the idler classes, so rare in others. Stains on the hands or 
clothes may also help to determine the employment.f 

The following are examples of successful identification : — 
Dupnytren identified a murdered man chiefly hy a malforma- 
tion of the hip-joint ; and by a like deforihity MM. Laurent, 
Noble, and Vitry a corpse buried in a cellar at Versailles three 
years. The body of Maria IJlartin was identified eleven months 
after her death by the absence of certain teeth from the upi)CT 

• Montgomery: ‘Cyclop, of Pract. Med.,’ art. Identity, 
t See this subject treated in detail in the- Manuals of Briand and Chaude. 
7th edition, p. 668. 
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and lower jaw, and by signs of inilammalion, with extensive ad» 
hesions of the pleura, a nsweriiig to an iittaek of inflammation of 
the chest, from which slie was proved to have sufl’ered shortly 
before her mysterious disappearance. A doubtful case, tried at 
Edinburgh, was decided by a dentist, who ])roduced a cast of the 
gums. The scanty remains of the body of the Marchioness of 
Salisbury, discovered in the ruins of Ilatlield House, were also 
identified by the jaw-bone having gold appendages for artificial 
teeth ; and the identification of the body of Dr. Parkman (see 
p. 32) was assisted by the very peculiar formation of the jaw, and 
the correspondence of jiart of it with a cast taken by a dentist. 

In some remarkable instances an imperfect sort of identifica- 
tion has be(3n eflected after long interment. The real biirial- 
jdace (jf some distinguished person has become a matter of dis- 
j)utc, and a coffin such as was likely to have been us(?d, has been^ 
discov(3red containing the remains of some body. In such cases, 
when the interment took place several centuries before in a leaden 
coffin or wra})per, the soft parts, though retaining their form at 
the moment of exposure, disappear at once as a fine dust. But 
when the interment is more recent, the body may be completely 
identified. The finding of the remains of Henry IV. in Canter- 
bury Cathedral, after the lapse of nearly four centuries and a 
half,^ is an example of the first class of cases ; the identification 
of the remains of Charles 1., after 165, and of the patriot Hamp- 
den, after 185 years, of the second class. f The face, iiotwitli- 
standing its disfigurement, bore a striking resemblance to the 
portrait of the king on coins, busts, and paintings, and the fourth 
cervical vertebra was loinid smoothly divided transversely. As 
this case is an excellent illustration of the condition, after 1G5 
years, of a body suddenly deprived of life, embalmed and interred 
in lead, the following brief particulars are added : — On removing 
part of the lead coffin an inner coffin of wood much decayed was 
exposed, and within this the body wTapped in cere-cloth, into th(‘ 
folds of which an unctuous mutter, mixed with resin, had been 
poured, so as to exclude the air. The coffin was quite full, and 
t)n removing the covering from the face, the skin was found dark 
and discoloured, the forehead and temples well preserved, tin? 
cartilage of the nose gone, the characteristic pointed beard per- 
fect, the left ear entire, and the left eye oi^en and full, though it 

* See Felix Summerly’s * Handbook for Canterbury.* 

- T,, An account of the opening of the Tomb of Charles 1.' in Sir Henry Hal- 
mras Ess^s and Orations.’ The bodies of William Ilui'us, Heury 1., 
Kiehard 1., King John, and Ed\yard -I., have at different times been more or 
less completely identified. 
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vanished on exposure. The head was found loose, and was easily 
taken out and held to view. It was heavy and wet, with a liquid 
that gave to writing-paper and linen a greenish-red tinge. The 
textures of the neck were solid, and the back of the scalp n aa 
perfect and of a remarkably fresh 
Fiff. 1. appearance. The hair of the head 

was a beautiful dark brown, that 
of the beard of a redder tint. The 
divided miiscles of the neck were 
considerably retracted, and the 
smooth snrhice of the divided 
fourth verttibra w'as visible. 

A reduced copy of the en- 
groA'ing which accompanies the 
description is annexed. 

In the same vault in w'hich 
Charles I, was interred, Henry 
VIII. had been deposited. The 
leaden coffin, enclosed in a thick 
elm case, appeared to have been 
beaten in so as to leave an open- 
ing large enough to expose a mere 
skeleton of the king, with some 
beard upon the chin. The body 
had then been interred 266 years. 

The search for the body of Hampden was made on the Elst of 
July, 1828, in the presence of Lord Nugent and others, in Hamp- 
den Church, Bucks. The coffin plate being corroded, the coffin 
selected for examination was assumed to be his in consequence of 
its position near the tablet erected to his wife. It was a lead 
coffin, enclosing two wooden ones, of which the inner one was 
filled with sawdust. The body was tightly wrapped in three 
layers of cloth. The abdomen had fallen in. The face, which 
was white, and marbled with blood-vessels, showed the upper 
part of the bridge of the nose, eyes but slightly sunk, auburn 
hair six inches long, strong whiskers, and some beard. The 
upper teeth were perfect, and those that remained in the lower 
jaw sound. The skull was well formed, and the forehead broad 
and high. The upper extremities were muscular, the left perfect, 
but the right hand was detached, the bones of the arm having 
been sawn through. Several small bones of the hand, but no 
finger nails, were found in a separate cloth. The nails of the left 
hand were entire. The left shoulder was entire, and the socket 
of the joint white ; but the socket of the right shoulder was of a 
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brownish tint, and the clavicle hung loose and detached from the 
scapula. The body was 5 feet 9 inches in height, strongly built, 
and muscular. The exhumation confirmed the account of Hamp- 
den’s death as given by Sir Robert Pye, who married Hampden’s 
eldest daughter, and, at the same time, went some way to explain 
Lord Clarendon’s account of the shattered shoulder as the true 
cause of deiith. The dislocated shoulder was probably caused by 
a fall from his horse.* 

A cjuite recent and most interesting case of idetitification is 
that of the great traveller, Livingstone — an ununited fracture 
of the humerus, the result of the bite of a lion, was sufficient 
identification in the case of the body of a European brought from 
the interior of Africa. Coincidence was here quite out of the 
question. 

It should be borne in mind that identification after these long- 
periods of time is only rendered possible by the exclusion of the 
air by close-fitting wrappers and sealed coffins. How the work 
of identification is interfered with by the march of putrcfiiction 
under ordinary circumstances of interment, and how it may be 
exceptionally assisted by conversion of the body into udipocerc, 
will be shown when treating of Vatrof action. 

To the preservation of the bones it is impossible to set any limit 
of time. Those of King Hagobert, disinterred from the Church 
of St. Denis, after 1200 years, others from Pompeii after 1800, 
and others, as parts of Egyptian mummies full 2000 years old, 
attest their permanence. There is, therefore, no medico-legal 
case in which they would not be found in a state fit for examina- 
tion. 

The cases of mistaken identity in the living have their parallels 
in the dead, as the following case will show : — 

A resurrection -man was tried for raising the body of a young 
woman from the churchyard of Stirling, nine w'eeks after death. 
It was identified by all the relations not only by the features, but 
by the left leg being shorter than the right. The jury was con- 
vinced that the libel was proven, and gave a verdict accordingly. 
“ Now I am certain that this was not the body of the woman 
who w'ns taken from the churchyard of Stirling, but one that, at 
least six weeks after the time libelled, w as buried in the church- 
yard of Falkirk, from which she was taken by this man, who 
also took the other for which he was tried ; she also was lame 
of the left leg ; thus, though guilty of the offence laid to his 


♦ ‘ Annual Kegister ’ for 1828, Chronicle p. 93. 
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diar^c, he was found guilty by a mistake of thef‘or»^^^ delicti '' — 
(Dunlop, note to Beckys ‘Medical J urisjuTulence/) 

Oases illustrative of the possibility of dead persons being mis- 
taken for living ones, not merely by acquaintjnices and friends, 
but by j)arents and near relations, are recorded Sniitli, and by 
Dr. Cummin, in his lectures. (‘Medical Gazette,’ vol. xix.) 

Calculation of Stature . — If we are dealing with an entire 
skeleton, we may calculate the stature of the person to whom it 
belonged by adding about an ineh-and-a-half for the soft ])arts. 
If the bones are detached, they should be laid out as nearly as 
possible in the natural ])osition, and then measured, making al- 
lowance, as above, for the soft parts. 

‘ It is commonly stated that, when the arms arc stretched 
out horizontally, the line from one middle finger to the other is 
, equal to the height. This, though not exactly true (and less 
true in women than in men), may be used to determine roughly 
the stature of a body when only the bones of an arm are forth- 
coming. By doubling the length of the arm, and adding 
twelve inches for Uk; clavicles and an inch-and-a-half for the 
sternum, as suggested by Dr. Taylor, a guess may be made at 
>the stature. 

M. Sue, more than a century ago, collected data for calculating 
the stature from the length of the extremities.* lie measured 
subjects of medium height, chosen as well proportioned. Ilis 
measurements, reduced to English feet, inches, and lines, are 
given in the following table: the first three lines of which 
show the results of one measurement ; the last two of averages : — 


Age. 

body. 

Trunk. 



Upper 

K.xtromity. 

Lower 

Jixtreinity. 


Ft. In. Liu. 

Ft. In. Lin. 

Ft. In. Lin. 

Ft. In. Lin. 

1 year . . 

2 0 0 

12 5 

0 9 7 

0 9 7 

3 years . . 

2 11 3 1 

1 1 8 4 

18 0 

1 3 0 

10 years . . 

3 1 0 1 

2 17 

18 4 

1 9 11 

14 years . . 

4 10 8 1 

2 5 11 

2 4 1 

2 4 10 

20-25 years . 

5 8 2 

2 10 1 

2 8 0 

2 10 1 


According to M. Sue, towards the 20th, and from that to the 
25th year, the upper border of the symphysis pubis forms the 


* *Sur los Proportions du Squelctte do I’Homme.* Momoires pre8ent<5s a 
1’ Acaddmie Boyalc des Sciences, tom. ii. 1756, 
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exact centre of the body, and so continues till in old age the 
spine becomes curved. Before twenty, the centre of the body 
varies according to the age. 

But Orfila, by measurements both of the subjefct and the 
skeleton,* showed that these statements of M. Sue must be 
received with caution. Thus of 44 males (with 4 exceptions 
adults), only 7 had the length from the vei'tcx to the pubes 
exactly equal to that from the pubes to the sole of the foot ; 
w’hile in 23 instances, the former measurement exceeded the 
latter ; and in 14 fell short of it. The greatest difference on 
cither side was 2 J inches English. Again, in not one out of 7 
females were the above measurements equal : the upper half of the 
body was longest in 6, shortest in one. The males on an average 
were longer from the vertex to the pubes by more than ^ inch, 
the females by 1 J inch. 

On examining the tables more closely, and bringing together 
the instances in which the length from the vertex to the pubes 
happens to be the same, w'e have found a considerable difference 
in the length from the pubes to the sole. Of fifteen males 
measuring 2 feet 9 or 2 feet 9| inches from the vertex to the 
pubes, one measured as little as 2 feet 7 inches from the pubes 
to the sole, while another measured 2 feet 11^ — a difference 
of 4^ inches. Again, of five females, in whom the upper 
measurement was 2 feet 6f to 2 feet 7 inches, one measured 
little more than 2 feet 4, the other little less than 2 feet 8 — a 
ditierence of nearly 4 inches. 

So that in using Orfila’s measurements, wo might be in error 
to the extent of 4 to 4J inches. His measurements of the 
skeleton exhibit deviations still more remarkable ; for in one in- 
stance in which the upper part of the body measures 3 feet 1 
the lower part measures only 2 feet 8 — a difference of 5^ inches ; 
and, in another, in which the upper measurement is 2 feet 5-J, 
the lower measurement is 2 feet 11^ — a difference in the oppo- 
site direction of 6 inches. 

It follows, then, that M. Sue’s facts are too few, and his state- 
ments too general ; and that even the more numerous and exact 
measurements of Orfila, if used to determine the stature, might 
lead to very serious error. 

Orfila’s measurements of the cylindrical bones, which he used 
to calculate the stature of the skeleton and of the living body, 
also yield, as the subjoined tables show, very unsatisfactory 
results : — 


* ‘ Tralt4 de M6deciuo L6g«de,* tom. i. p. 105. 

C. 
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Stature of the Skeleton calculated from the Length of the 
Cylindrical Bones. — (Orfila’s second table.) 


LBXGTH OP 

noiTE. 


STATURB. 




Max. 

Min. 

Difference 


Ft. In. Lin. 

Ft. In. Lin. 

Ft. In. Lin. 

In. Lin. 

Humerus (6 obs.) 

1 1 0 

6 13 

5 9 9 

3 6 

Ulna 7 ,, 

0 10 8 

6 13 

5 5 0 

8 3 

Femur 7 ,, 

1 0 1 

6 0 0 

5 7 0 

5 0 

Tibia ^ 

1 3 0 

5 10 6 

5 5 0 

5 6 


So that for the same lenjrth of cylindrical hone we may have 
' a stature of from three and a half to eight and a quarter inches. 


Stature of the Body, calculated from the same data. 
(Orfila’s first table.) 


LKNGTH OF 

BOWR. 

STATURE. 



Max. 

Min. 

Difference 


Ft. In. Lin. 

Ft. In. Lin. 

Ft. In. Lin. 

In. Lin. 

Humerus(19obs.) 

1 2 6 

5 8 1 

5 4 6 

3 7 

Ulna 14 „ 

0 10 8 

5 10 10 

5 5 8 

5 2 

Femur 12 „ 

15 9 

5 9 8 

5 4 6 

5 2 

Tibia 11 „ 

1 2 5 

5 9 8 

5 4 6 

! 5 2 

! 


Here, then, for the same length of cylindrical bone, we have a 
variation in stature of from more than three and a half to more 
than five inches. 

This minute analysis of Orfila’s tables is rendered necessary by 
the undue importance he himself attached to them ; for he says, 
“ we are certain that it will be possible in the greater number of 
cases, ou consulting these tables, and on having regard especially 
to the lengths of the femur and humerus, to arrive sufficiently 
near the truth.’* This false confidence arose from his not having 
properly tested his own figures — aii omission the more to be re- 
gretted, as his tables have been used for practical purposes. 
Thus, Dr. Henri Bayard, in three instances, in which the only 
parts of the body left were the bones, applied Orfila’s data; in 
two unsuccessfully, hut, in the third, with a success which is ob- 
viously attributable to a coincidence. 
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The following table shows the average measurements in English 
feet, inches, and lines, obtained from 44 male and 7 female subjects. 



It is obvious from the foregoing statements that the estimation of 
stature from parts of the body or skeleton is much less easy than 
the Freneli authorities have represented it to be. (G.) 

AGE. 

The law defines, with much minuteness the privileges, immu- 
nities, and responsibilities that belong to the several ])eriods of 
life. It rarely happens, however, that tlie medical man is re- 
quired to give evidence on this point ; and the occasions for so 
doing will become less numerous as our registration of births be- 
comes more complete. 

It is chiefly as a preliminary to complete personal identification 
that the question of age is important, and, like the general 
<|uestion, it divides itself into two parts. 1, The Age of the 
Limng ; and 2, The Age of the I}md. 

I. AGE OF THE LIVING, 

Human life has been arbitrarily divided into septennial and 
decennial periods, and certain ages (the climacterics) have been 
specified as epochs of unusual importance and danger. These 
divisions and distinctions are w'anting in the precision necessary 
for medico-legal purposes. Nor do the averages of Quetelet 
based on the ascertained stature and weight of the body at dil- 
ferent ages, admit of application to individuals, and the same ob- 
jection applies to the position of the centre of the body as a test 
of age ; for though it may be stated, in general terms, that at 
birth it is at the navel ; in the adult, at the pubes; for inter-' 
mediate ages, at intermediate points, nearer to the navel in the 
infant, and to the pubes in those approaching adult age ; this 
statement is inexact^ and especially in womeHj in whom the thigh 

c 2 
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bones being shorter, and the trunk longer, than in men, the 
centre of the body is above the pubes. 

The facts relating to the period of puberty in the two sexes, 
and of change of life in women, also show the little dependence 
to be placed on these occurrences as indications of age. The 
extremes are so far apart that the averages cannot be safely 
applied to individual cases. 

We have more prec;ise, though still very imperfect, means of 
fixing the age of younger persons, in the successive appearance of 
the teeth both of the first and second dentition. 

The first set or milk-teeth appear in the following order : — 

Central incisors .... 5 — 7 months 

Lateral incisors .... 6 — 9 „ 

First molars 8 — 15 „ 

Canine teeth 15 — 18 „ 

Second Molars .... 18 — 24 „ 

The milk-teeth, then, do not appear at the same age in all 
infants ; while some are born with the incisors above the gums ; 
others have no teeth till the end of the second year ; and a few 
even live several years without a single visible tooth. 

The order and probable time of appearance of the permanent 
set, with the number of teeth existing at each age, is shown in 
the annexed table. 


AOB. 

INCISOBS. 

Cuspids. 

BICUSPIDS. 

MOLABS. 

Central. 

Lateral. 

Anter. 

Poster. 

Anter. 

Second. 

Poster. 

7 years. 


... 




4 



8 years. 

4 





4 



9 years. 

4 

4 




4 



j 10 years. 

4 

4 


4 


4 



j 11 years. 

4 

4 

... 

4 

4 

4 



12-12i. 

4 

4 

4 

4 

4 

4 



124-14. 

4 

4 

4 

4 

4 

4 

4 


j 18 —25. 

i 

4 

4 

4 

4 

4 

4 

4 

*4 


As it was thought that the facts of this table might be em- 
ployed as a standard of comparison in determining the age of 
children, especially of those employed in factories, Mr. Saunders* 

• ‘ The Teeth a Test of Age.* By Edwin Saunders. 
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selecting the two periods of 9 and 13 years, observed the nmnber 
of teeth existing at those periods in many hundred children, and 
obtained the following results : — 

Of 457 boys 9 years of age, 219, or nearly one-half, had the 
number of teeth stated in the table ; namely, 4 central incisors, 

4 lateral incisors, and 4 anterior molars. Of 251 girls, of the 
same age, 168, or much more than one-half, had the same number. 
Taking the two sexes together, 387 out of 708 had the full com- 
plement of teeth. The remainder in both sexes consisted of 
children who, in place of 4 of each kind, had a smaller number 
of one or the other. In a large proportion of the children, one, 
two, or three of the four lateral incisors were wanting, and so of 
the other teeth; and in 52 cases only the lateral incisors were 
absent. 

If then, in the columns of the table, opposite the age of 9* 
years, we substitute for 4, the numbers 1, 2, 3, or 4, and assert 
that wherever any of these numbers arc found, the child is in its 
9th year, our assertion will be borne out in 656 out of 708 cases, 
or about 13 in 14. In the remaining 52, a child of eight might 
be mistaken of one of nine yerfts. 

The inquiry respecting children who had attained the age of 
13, gave the following results : — 

Kather less than half the boys, and more than half the girls, 
and as nearly as possible half of the two sexes taken together, 
had the full complement of teeth entered in the table as belong- 
ing to children of 12^ to 14 ; by far the majority of both sexes 
had one or more of the several orders of teeth : and in 11 instances 
only were some or other of the teeth wholly wanting. In three 
cases a child of 13 might have been mistaken for one of 12 to 12j ; 
in one for one of 11, and in another for one of 10. In a vast 
majority of instances, however, a child having one or more of the 
several teeth indicated in the columns of the table opposite 12-2 to 
14 years had completed its 13th year.* 

The permanent teeth are not complete till the dentes safieniice 
make their appearance. This usually hap})ens from the 18th to 
the 25th year, but sometimes much later ; and a case is recorded 
by Dr. Hamilton of a man of 80 who died from the irritation 
produced by cutting a wisdom-tooth. 

Some stress has been laid as a test of age, on the white line at 
the margin of the cornea, known as the arens senilis. As the 
arcus is occasioned by a deposit of oil -globules, which may take 
place from causes other than advancing age; as Mr. Canton 

* The results here stated in geuerol terms were given in the first edition of 
this work in a tabular form. 
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reports cases of liis' own, or on the authority of others, in which 
it lias been present at 42, 34, 33, and even 28 years; and as we 
have ourselves seen it completely formed at 42 and 39, and absent 
at 79 and 85, it is obvious that this appearance must either be 
rejected as a test of ajje, or only used in healthy persons living 
or dead, in conjunction with other signs of age. ((3.)* 

All other indications of age in the Living, such as grayness 
or baldness of the hair, and loss of teeth, are deceptive, (^ases 
of premature old age, of unusual vigour at advanced periods of 
life, and of restoration to the aged of some of the structures and 
functions proper to an earlier period {e.g. the cutting of teeth 
and the grovvth of coloured hair ; the secretion of milk, and the 
persistence or return of the menstrual discharge), may prevent 
us from even guessing at the age. On the other hand, the early 
occurrence of the marks of puberty in both sexes, and the pre- 
mature or very late appearance of the menses in the female, 
create difficulties in rightly estimating the age at earlier 
periods. 

II. AGE OF THE DEAD. 

Ill the bodies of persons recently dead, we have the same 
means of estimating the age as in the living ; and we may learn 
something from the dissection of the body. Bony deposits in the 
heart and arteries, for instance, afford a strong probability that 
the subject had reached a mature if not an advanced period of 
life. 

The state of the bones also furnishes some clue to age, both in 
young and old. Up to the age of 25 the progress of ossification 
in the long bones affords the readiest clue to the age. Tlie head 
and tuberosities of the humerm blond about the age of 5, and arc 
completely united to the shaft about the age of 20. The condyles 
unite with the shaft at from 16 to 18. The head and trochanters 
of the femur blend with the shaft at about the age of 18, and 
the condyles with the shaft at about 20. About the age of 30, 
it is more difficult to determine the age. As, however, age ad- 
vances certain other changes occur. The cartilages of the ribs 
become ossified by degrees, and earlier in men than in women. 
In advanced age the cartilages of the larynx are converted into 
bone. The sutures of the skull gradually become less distinct as 
life advances. The frontal suture disappears about the age of 
puberty. If the other sutures have grown indistinct, we may 
assume that the age was not under 50. ' In advanced age the 

• On the Arcus senilis, or fatty degeneration of the Cornea. By Edwin 
Canton, P.U.C.S. ; ‘ Lancet,’ May 1 1, 1851. 
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intervertebral discs shrivel, the spine bends forward, and the bodies 
of the vertebra) become bevelled otf in front, the bones in general 
lose weight, and those of the skull become thinner through the 
disappearance of the diploe. 

But the jaw is the part which undergoes the most marked 
changes with age. In the fmtus and in early infancy the ramus 
and body form a very obtuse angle. In middle life they form 
nearly a right angle ; but in old age, when the teeth have dropped 
out, tlie alveolar border is absorbed, and the jaw reverts to the 
infantile type. In very old persons the jaw has the characte- 
ristic appearance shown in the annexed engraving 



This subject, like the foregoing, divides itself into two parts. 
1. The Sex of the Living ; and 2, The Sex of the Lead, 

I. SEX OF THE LIVING — DOUBTFUL BEX. 

The question of sex may be raised in reference both to infants 
and adults. In the case of a new-born child the issue of parents 
possessed of real or landed property, the right of succession, and 
should it die, the disposal of the property depends on the sex. 
If a wife, being tenant in tail-male, is delivered of a son born 
alive, the husband’s right is secured; but the property passes 
from him if she gives birth to a daughter. This form of succes- 
sion is termed tenancy hy the curtesy. 

It may be necessary also not merely to ascertain the sex, where 
that can bo done, but in doubtful cases, to determine which sex 
predominates; for it appears, on the authority of Coke upon 
Littleton, that “ an hermaphrodite, which is also called Andro- 
gynous, shall be heire, either as male or female, according to that 
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kind of the sexe which doth prevail, and accordingly it ought to 
be baptized.” 

The question of sex may also arise at a later period, as in the 
case quoted by Beck of a young nobleman of doubtful sex, whose 
parents consulted a medical man whether the education should 
be that of male or female. 

There are three conditions of the organs of generation which 
may present difficulties to the medical examiner. 

1. The organs of a male may resemble those of the female. 

2. The organs of a female may resemble those of the male. 

3. The organs of the two sexes may be blended. 

1. The organs of a male may resemble those of the female. 
(Androgyni.) The most common malformation of this sort con- 
sists of a small, imperfect, and imperforate penis, a short canal 
beneath it, and a cleft scrotum, bearing respectively some resem- 
blance to the clitoris, vagina, and labia of the female. Each 
section of the scrotum may contain a testicle, but the testes, one 
or both, may be lodged behind the external ring. The short 
(;anal, or cul de sac^ which replaces the urethra and opens 
at the base of the penis, or in the perineum, near the anus, is 
found to communicate with the bladder. It is often enlarged at 
its commencement, so as to resemble the vagina ; and has been 
even made to discharge its sexual function. From the position of 
the opening of the urethra beneath the imperforate penis, these 
persons are called hypoapadiam. 

The presence of testicles in the folds resembling the labia, or in 
the groin j the communication of the opening beneath the imper- 
forate penis, or in the perineum, with the bladder ; the absence of 
fany organ corresponding to the uterus ; and, in the adult, the 
absence of menstruation — enable us at once to determine the sex. 
In most of these cases the build of the body, the muscular de- 
velopment, the voice, the tastes and habits, are more those of a 
man than of a woman. Many cases answering to this description 
are on record ; and there are preparations, casts, models, and 
drawings, illustrating these malformations in most of our mu- 
seums. The following case by Mr. W. Loney (‘ Lancet,’ May 7, 
1856) is a good illustration: — Jane W— , a lunatic, twenty- 
eight years of age, was admitted into the Macclesfield workhouse. 
She excited suspicion by her unwillingness to be washed, and on 
being examined, was found to have a penis two inches long, and 
the same in circumference, placed on the pubes, just above and 
between the external labia; with a well-defined prepuce, which 
could be moved at pleasure, causing a slight erection. Just below 
this was an opening so small ns scarcely to admit the little finger. 
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and a ligamentous band could be felt at about three inches distance 
from its mouth. The urethra could not be seen, but a catheter 
was passed into the bladder through this opening. The penis was 
imperforate. The hair of the head was short and curly, like a 
man’s ; the limbs very muscular and hairy ; and the voice ex- 
ceedingly rough and masculine. The mamma? were entirely 
absent, and there was more hair than usual about the pubes. She 
had never menstruated. Her taste was so depraved that she 
would eat old poultices with great delight. She was strong and 
healthy, and annoyed the young women in the same ward by the 
dis])luy of her amatory propensities. But there are cases in 
which an enlargement of the breasts, coupled with a preference 
for the society of the male, might mislead if the organs of gene- 
ration were not examined ; and in some instances the absence of 
the sexual passion creates uncertainty. 

Sometimes the penis, well or ill-formed, is confined to the 
scrotum by a peculiar formation of the integuments. This 
malformation, with the other deviations from the normal structure 
just described, occurred in two cases, one a negro, the other a 
European, of which Cheselden gives engravings ; and in the case 
of a child baptized and brought up as a girl, Mr. Brand by a 
slight incision liberated the restricted parts, and proved to the 
parents that they had been mistaken. 

Another malformation belonging to this division, which might 
possibly give rise to doubt, consists in a deficiency of the ante- 
rior wall of the urinary bladder, and of the corresponding part of 
the abdominal walls, their phnre being occupied by an irregular 
red and sensitive mass, with the ureters opening upon it. The 
penis is short, imperfect, and imperforate, and the vesiculte 
seminales open in a small tubercle at its root, or on the red and 
sensitive surface. The testicles are generally well formed, some- 
times contained in the scrotum, sometimes to be felt in the^roin, 
or they have not descended. The sexual appetite may be strong, 
weak, or altogether wanting. Those who have this malforma- 
tion are called epispadians, 

2. The female organs may resemble the male. (Androgynec.) 
The malformations belonging to this class are an enlarged 
clitoris, and a prolapsus uteri. In the first case — that of enlarged 
clitoris— the absence of testicles from the labia, the presence of 
a vagina and uterus, the occurrence of menstruation — these singly 
or combined, render the distinction easy.* 

Sir Everard Home mentions an instance in a Frenchwoman 

’ illustrative of this malformation consult the ‘Cyc. of Anatomy 

and Physiology/ iurt. Hermaphroditism. 
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liavinj^ a prolapsus evident on inspection, who laid claim to the 
male sex, and was shown as a curiosity. And of the second form 
of malformation Mahon relates the case of one Margaret Malaure, 
exhibited at Paris in 1693, dressed as a man, and alleging that she 
possessed and could use the organs of both sexes. Several phy- 
sicians and surgeons certified that she was an hermaphrodite ; hut 
Saviard, an eminent surgeon, being incredulous, examined her in 
the presence of his brother practitioners, and found a prolapsus 
uteri, which he reduced. 

3. The organs of the two sexes may be blended. 

Many cases of this imperfect approach to the true hermaphro- 
dite are on record. In some an ovary has been found on the left 
side, and a testis on the rjght ; in others the position of these 
organs has been reversed ; and in a third dass of cases the ex- 
tei’iial organs have approximated closely to the female type, and 
the internal to tlie male, or the reverse.* Put no case of real 
hermaphroditism, the organs of the two sexes being perfectly 
developed in the same person, is on record. 

In examining cases of doubtful sex, the following points 
should be attetuled to : — The size of the organ corresponding to 
the penis or clitoris, and whether it is perforate or imper- 
forate ; the form and mode of attachment of the prepuce ; the 
presence or absence of parts corresponding to the nymphac; 
the presence or absence of testicles. The openings that exist 
must be carefully examined with a sound, to ascertain whether 
they communicate with the bladder or uterus, or are merely 
cuts de sac ; and inquiry should he made resjiecting the exist- 
ence of the menstrual discharge, or of vicarious discharges. The 
general conformation and appearance of the body should also 
be observed, including the growth of the beard,t and of hair 
on difterent parts of the body ; the formation of the shoulders 
and hips; the developmctit of the breasts; the fulness of the 
thighs; the tone of the voice; and the feeling and conduct 
towards eitlier sex. 


II. SEX or THE DEAD. 

When the entire body is submitted to inspection, there 


♦ See the case of Durrje or Derrier in Cummin’s Lectures, * Med. Gaz.* vol. 
xtx. : and for cases of the last-named malformation, occurrin^f both in man 
and animals, the very complete and learned paper on Hermaphroditism in the 
* Cyolopmdia of Anatomy and Physioloey.’ 

t The curious case given by Dr. Chowiie of an otherwise well-developed 
female with copious beard and whiskers, cautions us not to attach too much 
importance to any single sign detailed in the text. For the case itself, and a 
learned history of similar instances, see ‘ Lancet,’ 1853, vol. i. p. 431. 
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should be no difficulty in determining the sex, except in those 
rare instances in which the characters of the two sexes are 
blended ; and in these, the sex, which could not be determined 
during life, may be ascertained by dissection. 

But when the question of sex is raised after death, it is 
generally in refereiKie to the skeleton, or some part of the 
osseous system, in which the following differences are observ- 
able : — 

The bones of the female are lighter, more cellular, smoother, 
and less curved, than those of the male: the processes less 
marked, and the joints smaller. The skull of the female is 
smaller, more ovoid, more bulging at the sides, and longer 
behind the foramen magnum ; the .face more oval, the frontal 
sinuses less strongly marked, the nostrils more delicate, the 
jaws and teeth smaller, and the chin less prominent. The 
chest of the female is deeper than that of the male ; the sternum 
shcu’ter and more convex ; the ensiform cartilage thinner, and 
ossifieil later in life ,• the ribs smaller, and the cartilages longer. 
The vertebral column is longer, and the bodies of the vertebrae 
are deeper in the female than in the male. The pelms, how- 
ever, presents the most striking contrast. The ilia are more 
expanded and horizontal in the female ; the sacrum more con- 
cave ; the pubes more shallow ; the angle formed by the descend- 
ing mini more obtuse j the pubic arch wider, the tuberosities of 
the ischia more largely separated; the foramen ovale larger, 
more triangular, and more oblique ; the aeetabula wider apart ; 
the entire pelvis more shallow, but larger in its outlets than in 
the male. Tliese differences are shown in the annexed engrav- 
ings, in which a represents the male, and b the female pelvis. 

The difference betw-cen the male and female skeleton is less 
strongly marked before the age of puberty. 


f i.!?. 3. 
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The following table shows the respective measurements of the 
male and female pelvis at the brim : — 

Male. Female. 

Antero-posterior, or conjugate diameter 4 in. 4^ in. 

Transverse . . . . . 4^ „ 5:^ „ 

Oblique 4^ „ ^ 

(Quain and Sharpey.) 

This group of subjects — identity, age, and sex — may be ad- 
vantageously brought to a close by three cases, one in the living, 
and two in the dead, in one or other of which the (luestion of 
identity, in moat of the forms it is likely to assume, will receive 
ami>le illustration. The Tichborne case, which would have 
formed a fitting pendent to that of Martin Guerre, will be found 
at length in an appendix. 

1. The case of Martin (yttcrre.— More than three centuries 
ago (in a marriage took place at Artigues, in Languedoc, 
between two children about 11 years old. The husband was one 
Martin Guerre, the wife one Bertrande do Bois. After the lapse 
of nine years a son (Sanxi) was born, under peculiar circum- 
stances, known only to the parents. Martin was an elder son, 
and was settled in the same village with his father. Martin 
having robbed him of some corn, and fearing detection, dis- 
appeared, and was not heard of for eight years. In this interval 
his father died, leaving four daughters under the guardianship of 
a younger brother, Pierre. Meanwhile the absent Martin en- 
listed as a soldier, and had for comrade one Arnauld do Tilh (or 
Dutille) alias Pansette, a man of known bad character, who lived 
with Martin on such terms of intimacy as enabled him to become 
possessed of all his secrets. Martin lost a leg in the w^ars, and 
being taken ill, and thinking himself about to die, gave Amauld 
wdiat he had about his person. At the end of the eight years, 
this Arnauld, thus possessed of Martin’s secrets and personal 
property, and having been mistaken for Martin by some friends 
of his, presented himself at Artigues, and was at once accepted as 
the real Martin Guerre by his uncle, sisters, and all his friends 
and acquaintance, and, most strange to say, by Bertrande herself, 
who, having been warmly attached to her husband, welcomed the 
new-comer with unfeigned affection, and bore him two children, 
one of w'hom died young. Arnauld lived with his comrade’s wife, 
and surrounded by his comrade’s relatives, friends, and acquain- 
tance, for three years; when a soldier passing through the village, 
startled Bertrande wdth the intelligence that her husband Martin, 
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who liad lost a leg in buttle, was living in Flanders. Bertrande, 
disturbed but unconvinced, went to a Notary and bade him draw 
up a record of the soldier’s statements ; but she took no further 
notice of them, and continued to live with Arnauld as before. 
After three years Pierre, the uncle, quarrelled with Arnauld, and 
would have killed him but for the interference of Bertrande. Soon 
after, in eonsequeneo of a village quarrel, Arnauld was arrested, 
and imprisoned at Toulouse, and thereupon the uncle with other 
relatives tried to persuade Bertrande to denounce him as an Im- 
poster ; but she resolutely refused, alleging that he must “ cither 
be jMartin Guerre or the Devil in his skin and when he was 
released on bail, received him as belbre with every mark of 
afiection. But the next day, the uncle, pretending to act under 
a power of attorney in Bertrande’s name, arrested Arnauld, 
charging him with fraud and deception. The case was tried a^ 
Rieux, the uncle alleging that the prisoner was not Martin 
Guerre but Arnauld de Tilh, known to many persons in the 
district from his youth as of bad character. On the part of the 
prisoner, on the other hand, all the facts connected with his early 
and complete recognition were adduced, and his perfect know- 
ledge of matters the most trivial and the most secret, backed by 
Bertrandc’s upright character, blameless life, and strong affection. 
Witnesses, 150 in number, were then called, of whom between 
30 and 40 had no doubt of the identity of the accused with Martin 
Guerre, 50 declared him to be Arnauld de Tilh, and 60 said they 
were so perplexed by the resemblance between the prisoner and 
Martin, both of whom they had known intimately, that they 
could come to no conclusion. The son, Sanxi, was then brought 
forward ; and though no resemblance could be traced between him 
and the prisoner, he was pronounced to have the family look, and 
to bo as like the four sisters of Martin Guerre “ as one egg is like 
another egg.” The judge, on summing up the evidence, gave 
sentence against the prisoner, as an impostor, adulterer, and 
usurper, and condemned him to bo beheaded and quartered. But 
he appealed to the Parliament of Toulouse, which instituted a 
new inquiry. The prisoner, on being confronted with Bertrande, 
said he would abide by her decision, and place his life in her 
hands. Would she swear that he was not Martin Guerre? 
Bertrande answered ** that she could neither swear nor believe 
it.” Thirty new witnesses wore then called, of whom 10 swore 
that the prisoner was Martin Guerre, 7 that he was Arnauld de 
Tilh ; the rest spoke doubtfully. An uncle of Arnauld and some 
of his friends said they had recognised the prisoner as Arnauld 
from the first, but assigned reasons for not having exposed him. 
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The evidence of the witnesses as to the personal oharneteristics 
of the two men led to the conclusion that there was little resem- 
blance between them. Martin was described as tall and dark, 
spare in body and limb, with his head sunk between the shoulders, 
a forked curved chin, a hanging lower lip, a large tnrned>np nose, 
an ulcer on the thee, and a scar on the brow ; while Arnauld was 
short, thick-set, and corpulent, had a stout leg and no stoop, a 
different set of features, and scars on the face .‘ihout which the 
witnesses could not agree. But the prisoner had double eye-teeth 
in the upper jaw, a scar on the forehead, the nail of the fore- 
finger of the left hand sunk in the flesh, three warts on the right 
hand and one on the little finger, all wliich peculiarities were 
recalled by the witnesses Jia belonging to Martin (fuorre. Martin’s 
shoemaker deposed that his shoes had to be made a fourth longer 
than those of Arnauld. Martin, too, was a skilled fencer which 
Arnauld was not, and Arnauld could not speak even a few words 
of Martin’s native Basque language. One witiu'ss (Jean Espagnol, 
an innkeeper) asserted that Arnauld had confided to him in the 
strictest secrecy all the facts relating to his close intimacy with 
Martin, and consequent knowledge of all his secrets. 

The Parliament of Toulouse found the evidence on the whole 
so conflicting, attached so much weight to the spontaneous reco§^- 
nition of Arnauld by those who might bo presumed to be the beilt 
possible judges, and to his admitted resemblance to the four 
sisters of Martin ; while on the other hand, the lapse of time in 
the case of a lad who left his native village when only 20 years of 
age, added to the hardships and vicissitud( s of a soldier’s life, 
would serve to explain even marked changes in form and face, 
and the failure to recollect the words of his native tongue, which, 
indeed, he might have forgotten before be left bis native village ; 
all these considerations inclined them to give their sentence in 
favour of the prisoner. But at this juncture a man with a 
wooden leg, calling himself Martin (Jnerre, appeared in court. 
Ho was immediately arrested, shut up, and secretly examined; 
when he displayed the same knowledge of facts respecting his 
village, acquaintances, and family as Arnauld had done ; and when 
confronted with the prisoner, bore the test of cross-examination 
equally well, but often answering with less readiness, and even 
less minuteness of detail. He was then brought face to face with 
members of the family of Martin Guerre — the brother of Arnauld 
having absconded and refused to appear. The sisters of Martin 
Guerre, as they entered one by one, and glanced at the new 
comer, threw their arms round bis neck, burst into tears, called 
him their real brother, and asked his pardon a thousand times 
for having allowed themselves to be deceived; and Bertraiide, 
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TOO, no sooner caught sight of him than she fell on her knees 
before him, urging in her exculpation of the wrong she had un- 
wittingly (lone him, the astonishing resemblance between him and 
the villain who had deceived her, and the readiness with which 
his own sisters and all the villagers of Artigucs had recognised 
him. The same revulsion of filing showed itself in succession 
in all who had borne w'itness in ArnaukVs favour ; and the judges, 
convinced by the tears and passionate grief of the loving wile, 
reinstated Martin Guerre in all his rights, and condemned Arnauld 
de Tilh to be hanged and burnt. Before his execution, the im- 
postor made a full confession of his guilt. 

2. Case of lloueU In the year 1821, Madame Houet, a widow 
lady, resident at Paris, disappeared ; and Bastien, Robert, and 
Robert’s wife, suspected of having made away with her, were 
tried before the Court of Assize ; but for want of evidence, set 
at liberty. In consequence, however, of information subse- 
quently obtained touching a body said to have been buried about 
eleven years in a garden, the remains were so completely 
identified, and the manner of the death so clearly shown, that 
the prisoners were convicted and punished. 

After excavating dillerent parts of the garden, a workman bit 
upon a hollow spot, which was found to contain the remains of a 
huu^fau body, reduced almost to a skeleton. A drawing was made 
of the parts in situ. The figure lay on the left side, with the 
head bent on the neck, the vertebral column curved, and the 
right fore-arm raised, so that the hand nearly touched the face. 
The pelvis was turned obliquely upwards ; the thigh-bones were 
raised, and the legs crossed beneath them. The prevailing colour 
of the remains was yellowish-brown, but the parts in contact 
with some of the long bones w^ere of a deep red tint. 

The bones w^ere small and delicate, those of the extremities 
not curved by muscular motion, and the marks of the insertion 
of the muscles few and faint. Among the bones of the left hand 
were found a small gold ring, carved in facettes ; and several 
small, well-formed finger-nails. The skull was small and oblong ; 
the sutures well knit ; the teeth white and well preserved ; but 
tjiree molars were wanting, and one of the incisors was carious. 
Some light-coloured hair was found, blended with gray hairs. 
The ossa innominata were largely spread out ; the cavity of the 
pelvis not deep ; the anterior part of the sacrum concave ; the 
sub-pubic holes triangular ; the cotyloid cavities wide asunder ; 
and the upper opening of the pelvis had the diameter usual in 
well-shaped females. It was therefore justly inferred that this 
was the skeleton of a woman. 

The third, fourth, fifth, and sixth cervical vertebras, and right 



clavicle, were held together by a blackish mass, surrounded by 
several twists of a small decayed cord, leading to the inference 
that the deceased had been strangled, an inference fully borne 
out by the circumstantial evidence. 

Several elaborate documents were drawn up by the reporters ; 
of the first of which the following is a resume : — 

“ 1. That these bones are those of a human skeleton, 2. That 
the skeleton is tliat of dLfeniah. 3. That she had attained the 
age of from 60 to 70. 4. Tiiat her stature was about 4 feet 

8 or 9 inches. 5. That her hair, which was a bright blond 
in youth, was mixed with gray at the time of her death. 6. 
That the hands were small. 7. Tliat during life the bones 
had never suftered any injury. 8. That this woman died of 
strangulation, and that the act was, to all appearance, homicidal ; 

. and 9. That the body must have lain for several years in the 
earth.” 

The prisoners, who had been long suspected, were tried, con- 
demned, and sentenced to forced labour for life. 

3. Case of Dr. Darkman. — Dr. George Parkman, of Boston, 
U.S„ was last seen alive on the afternoon of Friday, Nov. 23rd, 
181-9, entering the Medical Institution in which Dr. John 
W. Webster was Lecturer on Chemistry ; and it was proved 
that he went there by appointment to receive money which 
Dr. Webster had long owed him. Dr. Parkman was missed, 
and could not be found; but on the Friday following his dis- 
appearance, in consequence of the suspicions aroused against 
Dr. >Veb8tcr, search was made in his laboratory and the 
places attached to it, which issued in the discoveiy, in the 
vault of a privy, of a pelvis, right thigh, and lelt leg, and 
some towels marked with Dr. Webster’s initials, such as he 
was in the habit of using. There were also found in the 
furnace of the laboratory, mixed with cinders, many fragments 
of bone, blocks of mineral teeth, and a quantity of gold. A 
tea-chest was also found, which contained, embedded in tan, 
and' covered with minerals, the entire trunk of a human body, 
the left thigh, a hunting-knife, and a piece of twine <jf the sort 
used in the laboratory. On the left side of the chest a pene- 
trating wound was discovered ; and to this the death was attri- 
buted. These portions of a human body being found in a 
medical college, it might be alleged that they were parts of a 
dissected subject ; but this was shown not to be the case, for 
the vessels were free from all trace of the preservative fluid 
always employed in that college. They contained neither arsenic 
acid, nor chloride of zinc. It was further proved that the joints 
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had been severed as by a man having some anatomical knowledge, 
and some practice in dissection. Tlie first step in identification 
consisted in putting together the fragments of the body. These 
fitted accurately. The 3rd and 


4-th lumbar vertebrae coincided, '‘the 
right thigh, on being placed in ap- 
])osition with the pelvic portion, the 
bones, muscles, and skin, corre- 
sponded perfectly;” so also with the 
left thigh and pelvis ; and the left 
leg and thigh. The fragments, 
therefore, belonged to the same 
body ; and it was shown that there 
were no duplicate members or 
bones, lly putting the parts to- 
gether, and measuring them, they 
were found to be 57^ inches long ; 
and adding 3 inches for the length 
from the outer malU*olus to the 
sole of the foot, aud 10 inches from 
the crown of the head to the base of 
the (jth cervical vertebra, the length 
was brought up to 704 inches, the 
exu(^t stature of Dr. Parknmn, as 
proved by his passport. As to the 
age of the person to whom th c 
body belonged. Dr. Stone stated 
that, judging from the skin, hair 
and general appearance, the body 
belonged to a person from 50 to 
60 years of ago, and that the 
amount of ossification of the arteries 
would indicate that be was nearly 
or quite (30 years old. Dr. Park- 
man was about 60. The question 


Fig. 4. 



of sex was not raised, as the 


parts of generation were found 

attached to the pelvis. 35 fragments of bone were found, 
and among these there were 3, which when put together, made? 
up the greater part of the right lialf of the lower jaw, and the 
j)Ortion thus rebuilt enabled Dr. Wyman to ascertain that the 
teeth from the coronoid process to the first molar, or bicuspid, 
were wanting. To obviate this defect, a dentist hud been applied 
to, not long before Dr. Parkman's death, to supply him with 
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mineral teeth. These were found with the dehris of the bones, 
in the furnace; and the cast the dentist had taken fitted with 
great accuracy the very peculiarly shaped jaw of Dr. Parkman. 

Thus the identification was complete; and, after a long and 
j)atient investigation. Dr. Webster was found guilty, and at 
length confessed the crime. Ho first struck Dr. Parkman on 
the h(!ad with a heavy stick, and then stabbed him in the chest. 

This short account is taken from a full report published at the 
time. Dr. Wyman exhibited at the trial a drawing of a skeleton 
with the bones that were found tinted yellow. In the annexed 
engraving, taken from p. 54 of the Report, these fragments are 
])rinted black. The case affords a good example of the recon- 
struction of a mutilated body. 



CHAPTER IT. 


IMPOTENCE. IIAPE. PREGNANCY. 
DELIVERY. 

The subjoct of sex having been treated as a means of iclentifiea- 
tion, is licre eonsi<iered in relation to the generative function, and 
eoinprises the subjects at the head of the chapter. 

IMPOTENCE. 

The question of impotence, or incapacity for sexual intercourse, 
may arise in suits for divorce, in cases ol‘ contested legitimacy, 
and in accusations of rape. The question is not often raised in 
the case of females, and objection may perhaps be taken to the 
use of the term impotence in reference to women. Rut in order 
to avoid needless multij)lication of words, the meaning of the term 
is here extended so as to embrace both sexes. 

Marriage being a contract, presupposes, as do all other con- 
tracts, a Irce exercise of the will, and ability to fulfil its terms. 

The first condition comes in question when undue influence has 
been brought to bear on either pifrty to the contract, and it is 
alleged that the person so influenced was of weak or unsound in- 
tellect. {See Unsoundness of Mind, Imbecility, and Dementia.) 

The second condition — ability to fulfil the terms of the contract 
— may fail through physical defects ; but in order to establish a 
legal ground for divorce, corporeal imbecility must have existed 
before the marriage, and be irremediable. The person of the hus- 
band may, therefore, have to be examined : but if he is not fortli- 
coniing, that of the wife, in order to find confirmation of the alleged 
impoteiicy. This happened in a case decided adversely to the luis- 
band in the ecclesiastical court. A certificate was produced, 
twelve yeiirs after marriage, that the wife was virgo iniactay thougli 
aj)fa viroy and that her health had sufibred; the husband had also 
twice confessed his incapacity, had not given in his answer, had 
removed into France, and had refused to undergo examination. 

Impotence will have to be considered under two heads of — 
1. Impotence in the Jfcife, 'and 2, Impotence in the Female. 
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. I. IMPOTENCE IN THE MALE. 

The causes of hi p )teiice may he — 1. Physkalf 2. Mental, 

1. The Physical Causes arc — a. Too tender or too advanced 
ail ajrc. h. Malformation or defect of the penis, c. Defect or 
disease of the testicles, d. Constitutional disease or debility. 

a. Aye . — The earliest age recognised by law for the marriage 
contract is 14 in the male, and 12 in the female. But the eccle- 
siastical courts look rather to the habit, strength, and constitu- 
tion of the parties,” or whether they be hahlles ad matrimonium ; 
and the common law will hold infantile marriages, duly solemnized, 
valid, “ when the parties on reaching the ages just stated do not 
demur to tlic contract.” 

'Jhe age of puberty, in both sexes, is subject to great variation. 
It is usual to recognise 14 years as its earliest advent in the 
male; but it may first show itself much later than this; and 
many cases are r(‘Cordeif of large di velopment of the sexual organs 
in cliildhood. Casper alleues that the power of coition begins 
earlier and ceases later than that of procreation ; and, that in 
Germany, the possession of the one dates from about the thir- 
teenth, and of the otlier from the fifteenth to the sixteenth, year. 
(V'ol. iii. }). 258.) 

The signs of })nherty are to be sought for in the general con- 
formation of the body, the character of the voice, the growth of 
hair on the ))ubes, and the development of the organs of genera- 
tion, If all the genital organs are found to have the usual manly 
development, it is safe to infer that complete sexual intercourse 
is possible. 

But impotence may arise from old age as well as from imma- 
turity; hence one of the questions raised in the celebrated Banbury 
Peerage Case — At what age do the powers of procreation cease ? 

In this case, tried in the House of Lords, and decided in 1813, 
the princi])al argument urged against the claimant was that the 
ancestor under whom he claimed was eighty years old at the date 
of the birth ; but Sir Samuel Romilly, after stating that the law 
of England admits of no age at which a man may not become a 
father — there is no age, from seven upwards, at which a man is 
denied the privilege of having children — cited many medical 
authorities in its support. Dr. Gregory, of Edinburgh, says — 
** Magna autem de his rebus differentia; decantantur enira exempla 
senum in castris Veneris streiiue merentium, postquam centum 
annos compleverant ; neque sane dubium, |ut ad<!6 ^rarum octoge- 
nari^im patrem fieri.” Haller likewise pronounced a man of ninety 
to be capable of procreating. Parr became a father in his one 
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hundred and fortieth year. Lord Erskine, following? on the same 
side, cited the case of Sir Stephen Fox, wl»o married at the age of 
seventy-seven, and had a child born to him when he was seventy - 
eight, twins in the following year, and a fourth child when he was 
eighty-one. The Attorncy-(Teneral, Sir Vicary Gibbs, who opposed 
the claimant’s title, tacitly admitted the weakness of the objec- 
tion on the score of age, by shifting his argument to the more 
secure ground, that age, though not a proof of impotency, is evi- 
dence of it. “ The probability of the earl’s begetting a child at 
eighty is very slight, and it is not increased by the appearance of 
another child two years later. Instances have been adduced of 
these extraordinary births, but none have been cited iii which a 
man at eighty-two, having begotten a son, had concealed the 
birth of such son.” It is clear, then, that no limit is fixed by hivv, 
or can be assigned by science, at which the power of procreation 
ceases. Old age, provided it be a robust ohl age, is obviously no 
impediment to procreation; and in the case of J.ord Ihinbury, 
there is ample evidence of his having been able to take strong 
exercise till within a short period of his death.* 

The finding of spermatozoa in the bodies of several men above 
80 years of age, and of one set. 90, lends confirmation to the facts 
founded on the fruitful marriages of old men.f 

h. Malformation or defect of jienis , — The experiments of 
Spallanzani and Kossi have shown that in animals complete 
sexual intercourse is not necessary to impregnation ; but that the 
injection of semen by a syringe, while tlie animal is in heat, will 
suffice for that purpose ; and John Hunter’s ingenious expedient, 
recommended in a case of fistula in perineo, further proves that 
in the human subject the semen may be introduced in the same 
way during the existence of the venereal orgasm with the same 
result. Ihit the cases to be cited under the head of Pregnancy 
prove more than this. They show that a female may become 
pregnant in consequence of intercourse taking place in a state of 
unconsciousness, even when attended by so little injury to the 
parts of generation as to attract no attention afterwards; also 
that pregnancy may occur in women with hymen intact. So 
that neither the introduction of the male organ nor the venereal 
orgasm is necessary to impregnation. It follows, then, that 
small size or partial mutilation of the penis is not to be accounted 
a cause of iiu^tence,., Provided that what exists or remains of 
the organ is large ^ough to admit of introduction within the 


* See Sir Harris Nicolas’s treatise ou the Law of Adulterine Bastardy, 
t See Casper, vol. iii. p. 258, and p. 291 et seq. 
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orilicc of the vagina, find there be no impediment to the emission 
of semen, fruitful intercourse may take place. Thus, the removal 
of the glans p(3nis ; of the corpora cavernosa (as in a case quoted 
l)y Paris, from IMazzoni) ; of a very considerable portion of the 
organ (as in the case of a soldier quoted by Frank, in whom a 
large part of the ])enis was carried away by a musket-ball) ; did 
not occasion impotence. A still more extreme case is on record,* 
in which, after amputation of a diseased penis, there was only a 
very small j)rotrusion of the organ on pressure, and yet the muti- 
lated patient became the father of two children. Amputation of 
the penis close to its root would in all probability cause impo- 
tence, tliough, for the reasons already assigned, impregnation 
might not be impossible. 

'I'lie opposite malformation, excessive development, whether 
normal or a consequence of disease, can also scarcely he regarded 
as a cause of impotence ; for tliough it might render complete 
intercourse impossible, it need not prevent impregnation. 

Nor would a malformation of the penis, in which the urethra 
opens on the organ itself, though not in the usual situation, entail 
iiuj)otenco. Several such cases that did not rosnll in impotence 
are on record, and among them instances in which the malforma- 
tion was transmitted from parent to child ; in one ease, reported 
by Frank, through three generations. 

When the opening of the urethra, instead of being upon the 
jienis, is in the perineum, fruitful sexual intercourse cannot take 
j)lace unless the semen be artificially introduced into the vagina, 
as in Mr. Hunter's case. But, as in all such cases, whether in- 
tentionally or by accident, the semen ejected from the remote 
opening might reach the vagina, and so cause impregnation, it 
ivonld be unsafe to pronounce persons subject to such malforma- 
tion to be incapable of fruitful sexual intercourse. 

JIi/pofipadia7hs and JSpispadinns (pp. 11), 20), must be accounted 
incapable of complete sexual intercourse ; and to become the 
j)arent8 of children must be assisted by artificial means or the 
discharged semen must in some unexpected manner be conveyed 
to the sexual organs of the female. The occurrence of cases ol 
liereditary hypospadias renders this event probable, while two 
cases at least of impregnation by hypospadiuns with the urethral 
orifice seated at the very root of the penis establish it beyond a 
doubt. Of these the case of the Hypospadian Johanna K., who 
became the father of a child similarly malformed, is the most 


Mr. Hurd in ‘ London Med. and Surg. Journal,’ vol. iv. 
t * Ed. Med. and Surg. Journal,* vol. i. pp. 13, 132. 
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striking.* Of Epispadia Casper says that he knows of no ex- 
ample of impregnation by a man so affiicted ; while of the two 
ststes he says “that of themselves” they “ form no reason lor as- 
suming an incapacity for procreation, so long as it cannot be 
proved” in any given case that it is impossible for any semen to 
enter the vaginal canal. 

Congenital phymosis, and a confinement of the penis to the 
scrotum by a peculiar formation of the integuments, are among 
the curable causes of impotence. Severe strictures, and such 
extensive disease of the prostate gland as would prevent the ex- 
pulsion of the semen ; and paralysis of the muscles of the penis, 
complete the list of the causes of impotence which have their seat 
in that organ. 

c. Defect or Disease of the Testicles . — The excision of both 
testicles early in life occasions impotence ; but when they ar5 
removed after puberty, the power of complete sexual intercourse 
may continue for a time, and a person so mutilated may even 
become a father, through the semen contained in the vesiculai 
seininales. That sexual intercourse may take place for a con- 
siderable period after the removal of both testicles is proved by a 
case related by Sir Astley Cooper.f For about twelve months 
after the loss of the second testicle there were emissions in coitu ; 
then sexual intercourse took place at distant intervals, but with- 
out emission; and, becoming less and less frequent, ceased at the 
end of ten years. Casper, on the authority of Peter Frank, tells 
ns of four castrated soprano singers, who were banished from a 
small Italian town for their many sexual misdemeanours. The 
possibility of fruitful sexual intercourse taking place after cas- 
tration, rests on the discovery of apparently good semen in the 
vesiculue seininales at a considerable interval after the removal of 
the testicles as in a case cited by Otto ; on the analogy of ani- 
mals ; and on at least one instance in the human subject. Sedil- 
lot cites a case on the authority of Boyer, in which after the 
removal of both testicles, a man became a father. J 

There has been much unnecessary discussion as to the possi- 
bility of a man with only one testicle having children ; but as im- 
pregnation cannot be supposed to depend on the quantity of the 
semen, we may safely affirm that one sound testicle is to the full 
as efficient as two. Men whose testicles arc situate in the abdomen 
or in the inguinal canal are not only capable of sexual intercourse, 
but (as in the case of a criminal cited by Mahon) may earn a 

* Case by Traxel cited in Casper's Handbook, vol. iii. p. 250. 
t * Med. Chir. Rev.,' vol. xviii. p. 390. 

X Sedillot’s * Manual,’ p, 17. 
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character for extreme licentiousness. The question of their power 
to impregnate will he considered presently. (See Sterility). 

Small size of testicle is not sufficient ground for inferring 
impotence ; for though there arc cases on record in which it has 
coincided with n total absence of sexual desire, there is at least 
one well-authenticated instance in which both penis and testicles 
being originally ver^^ small, there were sexual desires, erections 
with emissions, gradual irlcrease in size, and fruitful intercourse.* 
The sufficiency of even a single small testicle is siip})osed to have 
been shown in a case which occurred in the reign of Elizabeth. 
Williinet, the first wife of one John llury, alleged that lie w^as 
impotent and on inspection by tw’o physicians he w^as found to 
have but one testicle the size of a small bean, while she was a 
virgin. On this and other circumstantial evidence, the eccle- 
‘siastical court annulled the marriage. Ilut Bury took a second 
wife, by whom he had a son, and on his legitimacy being called 
in question, the common lawyers w’ere unanimously of opinion 
that the ecclesiastical court had been misled, and pronounced 
the first marriage valid notwithstanding.*!' 

Of the diseases which affect the testicles, and cause impotence, 
the wasting that sometimes follow’^s attacks of cynanebe purotidea 
is the most important. Foderc witnessed several such cases in 
deserters condemned to labour on the canal at Arles, and Larrey 
in many soldiers of the army of Egypt. The testes lose their 
sensibility, become soft, and shrink to the size of a white French 
bean, and when both are affected, the beard grows thin, the 
intellect fails, and impotence results. Larrey could not trace 
the disease to previous attacks of gonorrhoea, but attributed it to 
the use of the brandy of dates. 

Elephantiasis and malignant diseases, such as scirrhus and 
medullary sarcoma, may also lead to the same result; but it 
would not be safe to pronounce in favour of impotence except 
where the entire structure of both testicles is affected. 

Congenital scrotal hernia, long standing inguinal hernia, and 
tumours of large size involving the genital organs, or afiectiiig 
the lower part of the abdomen or upper part of the thighs, may 
constitute mechanical impediments to sexual intercourse. 

d. Constitutional disease or Diseases wdiich occasion 

extreme debility may become causes of impotence (temporary or 
permanent), through the w^eakness to which they give rise. There 
must always, however, be great difficulty in determining the 


Wilson; * Lectures on the Urinary and Genital Organs* p. 424. 
t Hargrave’s ‘ State Trials,’ vol. x. p. 24. 
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tlngrce of debility or exhaustion from disease or from age and 
natural decay which entails hnpotence. 

But the diseases most likely to occasion impotence arc those 
that aflfcct the nervous centres, especially diseases of the spine, 
whether arising from internal cause, or from mechanical injury. 
Hcmiplogia, from brain disease, and paraplegia, from disease or 
injury of the spinal cord, might he supposed to give rise to im- 
potence ; but that fruitful sexual intercourse may .take place 
withiri a few weeks of a well-marked attack of hemiplegia is 
proved by the cases adduced on the occasion of the trial of Lcgge 
V. Edmonds. After partial recovery from paraplegia, also, the 
power of fruitful sexual intercourse does not appear to be lost.* 

Case of Letjge v. Edmoiids . — The following is a careful sum- 
mary of the facts of this case which arc interesting in a medico- 
legal point of view. Mr. Legge, of New’ent, married August 25, 
1835, and died June 24, 1844. His wife was delivered of a 
daughter March 23, 1837, and again of a daughter October 30, 
1814, being four months after the death of Mr. Legge. The 
first child attained the age of two years ; the second survived 
four years. Tim legitimacy of the second child was called in 
question, partly on account of the state of health of Mr. Legge 
at the date of the conception, and partly in consequence of tlie 
alleged adultery of Mrs. Legge with the defendant, to whom she 
was subsequently married, and by whom she had children. Mr. 
Legge was an athletic man, and a free liver, occasionally drinking 
to excess, but not an habitual drunkard. On November 4th, 
1843, when about thirty-five or thirty-six years of age, he had a 
well-marked apoplectic seizure, with loss of speech and hemiplegia 
of the riglit side, for which he w'as actively treated, and was so 
far recovered by November 27 tb, little more than three weeks 
from the date of the attack, as to cease taking medicine. The 
hired nurse left him at the end of five weeks. After the lapse of 
a week his speech was partially restored ; he left his bed at the end 
of a fortnight ; came down stairs as early as the end of the third 
week ; by the end of the fourth week he was w^alkiug in the 
town, and drank tea out. At or about this period ho w’as seen 
walking about by more than one witness. On December 7th 
(little more than a month after the attack), he went to Ledbury 
in a gig, driving himself part of the w^ay, and signed his name at 
the bank, taking his hand out of a sling for the purpose. On 
December 27th he transacted business us usual, and wrote his 
name. He dined out near Newent before Christmas-day, and 

♦ See a case quoted from M. Brachet by Curling on * Diseases of the Testes,* 
2iid edit. p. 371. 
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rode oil horseback before the end of the year. On January 6Ui 
he visited Gloucester, and had transactions with several trades- 
men. Before the end of the month he supped there, and opened 
oysters, and on the 31st attended a meeting, at which he took off 
his coat and challenged one of the company to fight. The most 
conclusive evidence was brought forward to prove that between the 
end of November, 1843, and the end of January, 3844, he had re- 
peatedly transacted business and written his name, walked about 
without support, driven a gig, ridden on horseback, and leaped 
hurdles, gone out shooting, and killed game. It is also proved 
by the testimony of several witnesses that he had so far recovered 
before the end of January as to seem in perfect health. He had 
no new attack of illness till February 28th. His death in the 
June following was attributed to a general break up of the system, 
following dropsy, and disejise of the liver. 

From the foregoing summary, carefully compiled from the 
notes of Mr. Charles .Jones, solicitor for the defence, it appears 
that there were no medical grounds for assuming incapacity for 
fruitful sexual intercourse at the end of January, the presumed 
date of the conception of the daughter whose legitimacy was 
contested. The adverse opinion of l)rs. Taylor and Carpenter 
was based on other than medical considerations. The inquiry, 
commenced at Cheltenham, was continued in London, when the 
opinion previously expressed by Dr. Semple, Mr. Walsh, and the 
author was confirmed by Drs. F. Bird and Blundell, and the fol- 
lowing facts were given in evidence : — 1. E. K., set. 58, when 
thirty-three years of age, had a well-marked attack of hemiplegia 
of the right side, which has left him lame, and with his speech 
slightly affected. He alleges that he had connection with his 
wife within a week of his seizure, that his sexual powers have 
not been impaired, and that since the attack he has had throe 
children always considered as his own. His wife gives three weeks 
as the extreme limit of time after the attack at which connection 
took place. The facts of this case were confirmed by Mr. Wether- 
field, of Covent Garden, who added that he hud known other 
cases of hemiplegic patients begetting children. 2. W. J)., mt. 32, 
had an attack of hemiplegia of the right side at the early age of 
twenty-six, and a second when twenty-eight years old. Inter- 
course took place witliin a fortnight of the first attack ; and 
there have been three children of which the first was born about 
eighteen months from the first seizure. Neither husband nor 
wife had any doubt that the children were th(*ir own. 

In both these instances the recovery was less complete than that 
of Mr. Leggc.* 

The reader will find a full account of this case, differing in some material 
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Certain drugs, taken in single large doses, or used habitually 
111 excess for long periods, such as opium, spirituous liijuors, and 
tobacco, may give rise to impotence. Other substances of less 
power, such ns camphor, colfee, and nitre, have been mentioned 
as causes of impotence, hut probably with insufficient reason. 

Masturbation and early and excessive sexual indulgence are also 
acknowledged causes of impotence. 

2. Mpnial causes. — Excessive passion, timidity, apprehension, 
superstition, fear, aversion, and disgust, have been known to 
occasion impotence. With the exception of the last-named 
emotions — aversion and disgust — the rest are transitory, and 
curable. That impotence with one female is not inconsistent 
with sexual ability in respect of others is proved by the case of 
.John Bury, already referred to, as well as by that of the Earl of 
Essex, who admitted his inability to know the Countess, but 
denied his impotence as to other feftales.* 


II. IMPOTENCE IN THE FEMALE. 

The causes which prevent sexual intercourse in the female arc* 
1. Narrowness of the vagina, existing in all subjects before 
puberty, and in rare instances in the fulKgrown adult. In the 
latter, the defect may be remedied by emollients and cautious dila- 
tation. 2. Adhesion of the labia from inflammation, and obli- 
teration of the vagina from the same cause. 3. Absence of the 
vagina, accompanied in some cases by absence of the uterus. 4. 
Imj^erforate hymen. This often belongs to the class of curable 
causes. 5. Tumimi's in the vagina, such as polypi, scirrhous for- 
mations. prolajjsus uteri, and prolapsus vesiem. There are other 
causes which render sexual intercourse so difficult or painful as to 
deserve mention in connection with this subject. Of these the 
most important are — Unusual shortness of the vagina; inflam- 
matory or malignant diseases of the vagina or uterus ; extreme 
sensibility ; a fistulous communication between the vagina and 
rectum, and internal piles. Of these gome are obviously curable, 
others admit of no relief. 

sterility. — This may occur both in women and in men. In 
women some of the physical causes, such as absence of the uterus, 
closure of the neck, or of the Fallopian tubes, may escape detec- 
tion during life. There are also curable causes of sterility, such 
as profuse discharges, menorrhagia and leucorrhosa, and altera- 

precediiiff, and not comprising the cases of E. K. and W. D., 
in la,yior s ‘ Medical Jurispradence," sixth edition, p. 67/5. 

bee liar (t rave’s ‘ State Trials,’ vol. i. p. 316 ; or abstract by Beck, p. 61. 
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tions in the secretions of the vagina and uterus;* as well as 
causes little understood, hut proved to exist by the fact that 
women sterile with one husband have become fruitful with 
another. Promiscuous intercourse, another acknowledged cause, 
is not a permanent one, as is shown by the fruitfulness of married 
convicts who had been previously prostitutes. 

Sterility in men is more interesting in a physiological than in 
a medico-legal point of view. It is certainly present in many 
men who are capable of complete sexual intercourse, and in 
others in whom there is complete mechanical intercourse without 
emission. Mr. Curling recognises three causes of male sterility : — 
malposition of the testicles, obstructions in their excretory ducts, 
and impediments to the escape of the seminal fluid. The second 
of these causes may be brought about by double “ epididymitis” 
following gonorrhoea, and by scrofulous and malignant degenera- 
tion affecting both sides ; als^ by congenital absence of the ‘ vasa 
deferentia.* Tlie third cause may be induced by stricture of the 
urethra, causing the semen to regurgitate into the bladder ; also 
by other diseases giving rise to like impediments. The first 
cause is the most interesting, for it appears to entail sterility 
without causing impotence. Mr. Curling gives a table containing 
nine cases (four of his own observing), in 2 of which both testicles 
were in the abdomen, in 2 one or other was there, in 2 both in the 
groin, the others being mixed cases ; and in all these cases there 
was sterility, and the semen, on examination, was found destitute 
of spermatozoa. On the other hand, in three cases of non-descent 
of both testicles, by Mr. Poland, Mr. Cock, and Mr. Durham, the 
men were married and the reputed fathers of children. Tv«d of 
them had married twice, and one had children by both wives. 
Mr. Curling, relying on the ascertaintKl sterility of many of these 
“ cryptorchids,” coupled with the absence of spermatozoa, and 
attaching duo importance to analogous observations on animals, is 
disposed to call in question the claims to paternity in these cases. 
But as, in order to do so, it would be necessary to suppose the 
most improbable coincidence of four wives unfaithful with three 
cryptorchids, the safest course is to adopt the author’s own admis- 
sion contained in the words, “ I see no valid reason why there 
sliould not be e.vccptions.” The rule must be held to be esta- 
blished.-)* Casper says of this class of persons, “ Experience proves 

^ M. Donn<5 has shown that these secretions, in females apparently in 
good health, are sometimes such as instantly to destroy the spermatozoa. 

t Observations on Sterility in Man, with cases. Uy T. II. Curling, P.B.S., 
Surgeon to the liOndon Hospital, &e. * British and Foreign Modico-Chirur- 
gical Jteview,* April, 1804. 
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that cryptorcliids are perfectly capable of procreation, and there 
are, a priori, no physiological reasons for doubting this/* (Vol. 
iii. p. 250.) 

Directions for conducting examinations in cases of alleged 
inlpotence : — 

1. Note the age, general appearance, habit of body, and state 
of health, of the person complained of, and ascertain what diseases 
he or she may have previously laboured under. 

2. Examine the sexual parts with great care ; ascertain their 
degree of development, and explore such openings or canals as may 
be discovered, by the sound or catheter. Ascertain the condition 
of the urethra of the male, and the state of the prostate. 

3. No gross or indelicate manipulations need be practised, nor 
artificial stimulus employed. 

4. These examinations can only be safely intrusted to skilful 
and experienced medical men. The examination of females should 
be conducted by accoucheurs, the jury of matrons being obviously 
incompetent. 


RAPE. 

Rape, which was formerly a capital offence, now entails penal 
servitude for life as its maximum punishment, as does also the 
carnal knowledge of any girl under 10 years of age. The carnal 
knowledge of any girl between .the ages of 10 and 12 is punish- 
able by penal servitude for throe years. Indecent assaults on 
females and attempts on girls under 12, are punished by imprison- 
ment for any term not exceeding tw’o years. (24 and 25 Viet., 
cup.' c., § 40 et seq.) 

Rape being defined as “the carnal knowledge of a woman 
forcibly and against her will,” a question has arisen as to the 
meaning of the term carnal knowledge^ and whether it implies 
penetration and emission, or penetration only. Though this diffi- 
culty might be supposed to have been set at rest by the 9th of 
(foo. IV., clmp, 31, which distinctly provides that neither in cases 
of rape, nor in offences contra naturam, shall it be necessary to 
prove the actual emission of seed, but that the carnal knowledge 
shall be deemed complete upon proof of penetration only, 
much difierence of opinion continued to exist among legal 
wTiters, and conflicting decisions were given from the bench, 
till at length it came to be understood and upivers.dly admitted 
that proof of emission is not required. A question was next 
raised as to the meaning of the word “ penetration,** and it was 
at length decided, after further conflict of legal opinions and de- 
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cisions, that any introduction of the male organ within the vulva 
constitutes penetration.* 

I’lic least possible introduction, then, of the male organ within 
the vulva, even short of the rupture of the hymen, and without 
emission, constitutes a rape, if done forcibly and against the will 
of the female, and tlie facts to be established arc : — 1. Forcible 
penetration, in this limited sense of the term ; and, 2. In the 
case of females above twelve years of age, that the force was used 
against 'the will of the complainant. The subject, therefore, 
divides itself into two parts — the question of penetration, or, in 
other words, the physical siyvs of rape, and the (jucstion of 
consent. In deciding the first question the court is guided by 
medical evidence ; the second it decides on the evidence of other 
witnesses. 

As the law makes no distinction between married and single, 
chaste and unchaste, and does not limit the time after the alleged 
commission of the ofleiice at which an acicusation may be pre- 
ferred, the examination of the female may have to be made under 
very different circumstances in different cases. 

PHYSICAL SIGNS OP RAPE. 

Though, ns the explanation already given of the meaning of the 
term penetration shows, it is not necessary to prove the existence 
of any definite amount of injury (as for instance, the rupture of 
the hymen in those who have not had previous sexual inter- 
course), the medical man should make a minute and careful 
examination of the parts of generation, so as to be able to give 
a clear description of the injury they have sustained. And though 
the fact of emission need not be proved, the discovery of semen 
on the i)eison of the female, or on her dress, must obviously be 
of very great importance. 

I’he duty of the medical man when called on to examine the 
person of a female said to have been violated will therefore 
consist in an examination : 1. Of the parts of generation, with a 
view to an exact description of the injury they have sustained ; 
2. Of the body and limbs of the female, with a view to discover 
bruises, scratchcjs, or other evidenc<?s of resistance to the alleged 
violence; 3. Of the linen worn by the female at the time of the 
alleged rai)e, with a view to the discovery of spots of semen or 
of blood, and, in some cases, of other discharges. It may also be 
necessary to examine the person and linen of the accused. 

» Sec Archbold’fl ‘ Pleading and Evidence in Criminal Cases.’ 
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1. Examination of the parts of generation . — Before consider- 
ing the injuries tliese parts may sustain, it will be necessary to 
inquire into the value of the hymen, and of other alleged signs 
of virginity ; for the crime of rape is most frequently committed 
on the person of a female who has not previously had sexual 
intercourse; and it is usual, in the case of adult females, to 
cMideavour to rebut the charge of rape by alleging previous un- 
chastity — a question on which the medical examiner may have 
to express an opinion. 

The JTgwen .' — Strange as it may seem, the very existence of 
this membrane has been disputed ; and Male, Beck, and Devergie, 
give long lists of those who affiriii and of those who deny its 
existem^e ; but the former have the advantage, both in numbers 
and authority. 

Orfila did not find it wanting in one of more than 200 subjects, , 
which he examined. Gavard found it in the ftetus, in the new- 
born infant, in young women from 23 to 25 years of age, and 
in one of 50. Bennach, of Marseilles, saw it in a woman of 60. 
Devergie found it invariably present in new-born infants, 
and met with it in women of different ages exposed at the 
Morgue, of whom one was 65 and another 72. The same author 
twice observed the labia minora united through their whole 
extent, leaving a small aperture above corresponding to the 
meatus urinarius; and once he found the vagina closed by a 
false membrane within the labia minora, having a perfect hymen 
behind it. Devergie concludes, from a careful review of all his 
authorities, that the hymen is an almost constant formation, 
recognizable by marked characters in 99 cases out of 100 ; and 
he traces the differences of opinion that have existed to variations 
in its form and size.* 

The hymen is usually found as a semilunar fold, concave before 
and convex behind, bounding the entrance of the vagina below, 
and losing itself behind the labia minora in the circumference of 
the orifice. Another form is that of a circular membrane, per- 
forated in the centre, and adherent by its entire circumference. 
A third form consists of the same circular membrane, but with a 
small opening above, corresponding to tbe meatus urinarius. A 
fourth, but most unusual, form is that of filaments of mucous 
membrane uniting the carunculso myrtiformes. 

The hymen, comparatively small at birth, enlarges by degrees, 
and especially about the period of jmberty ; when its free edge 
becomes relaxed and thrown into folds. These, when ruptured. 


Consult Devergie, ‘ Des Attentats ala Pudeur.’ 
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give rise to those small pyramidal tubercles, from three to six in 
number, known as the carunculce mtfrtiformeSf which may, there- 
fore, be taken as marks of the ])reviou8 existence of the hymen. 

The recent destruction of the hymen proves the recent use of 
force ; and if there are other marks of violence on the parts and 
on the person of the female, there mm be no reasonable doubt of 
the commission of a rape, as far as that crime admits of being 
proved by physical signs. 

When the destruction of the hymen is recent, the carunculce 
myriiformes are found swollen and influmed ; but they gradually 
wither and shrink with time. 

This absence of the hymen, and substitution of the carunculm, 
must not be taken as proof that the female had had previous 
sexual intercourse, for the membrane may be otherwise destroyed : 
from within, if tlie aperture be small, by the first menstrual flux, 
or by the accumulation of other discharges; from without, by 
accident, or by foreign l>odies purposely introduced ; also by 
disease. It may even be originally wanting, as in a case related 
by Capuron. 

On the other hand, the presence of the hypien must not be 
accounted a certain sign of chastity ; for it has remained intact 
after sexual intercourse, and even after the birth of children, 
Ambrose Pare, Ituisch, Osiander, Niigele, Capuron, llaudelociiue, 
and others give cases of mothers in whom it was ruptured by the 
child, or divided by the knife; and Tolberg, on the authority of 
the elder Meckel, cites the case of a woman in whom the hymen 
was preserved circular and tense after the birth of a fmtus of 
five months, enveloped in all its membranes. Still a perfect 
hymen, with the parts of generation and the breasts conforming 
to the virgin type, aftbrds the strongest pi’esumption of cdiastity. 

Besides the intact condition of the hymen, or its recent rup- 
ture, other signs of virginity have been enumerated, such as the 
fresh colour, hrmness, and elasticity of the labia, the integrity of 
the fourchette, the narrow and rugose state of the vagina, a i)lump 
and clastic condition of the breasts, the difliculty and pain attend- 
ing intercourse, mid the flow of blood. But all these signs are 
fallacious. This condition of the labia is not always destroyed by 
repeated intercourse, uud in tbe state of the breasts many widows 
and mothers may comjiare with undoubted virgins. The four- 
cliotto may remain unruptnred after rejieated intercourse, and 
even after child-hearing ; and the narrow and constricted vagina 
is not only not peculiar to virgins, but may be imitated by the 
use of astringents, while the opposite state naturally present 
during the menstrual period may be induced by profuse menstrual 
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or Icucorrhocal discharges. The pain attending a first connection 
and hainiorrhage are still more fallacious, as both may occur from 
relative disproportion. 

That the fact of previous sexual intercourse is not easy to ascer- 
tain, and that tlie usual signs of virginity may remain after long 
habits of unchastity, is well illustrated by the following case.* 

Two young women of genteel appearance were attacked in the 
public streets by some young men, who called them opprobrious 
names, and told the passers-by that tljey were no better than 
common prostitutes. S<nne good-natured persons resented this 
conduct, and took the girls’ part j and a complaint was lodged on 
their behalf against their defamers, who were summoned before a 
magistrate. The defendants pleaded a justification, wliilc the 
females, on the contrary, stoutly insisted on their purity, and even 
ofiered to submit to inspection by a medical examiner, — which 
the ojiposite party dared them to do. A sworn insj)cctor, clever 
and conscieTitions, was appointed by the magistrate, and reported 
that it was totally out ot‘ his power to say anything certain as to 
one of the females ; she might or might not be a virgin ; but 
that the other had prohahly had some intereourse with men, 
though lie (!Ould not assert the fact j>ositively. Yet it sub- 
sequently came out that these young women had actually been 
for some time on the registers of the police, and had both had 
repeated attacks of the venereal disease. 

The physical signs of rape consist in marks of violence on the 
organs. of generation, proportioned to tlie force emj)loyed, the 
resistance ollcred, and the relative disproportion of the parts. In 
the adult virgin (after complete jienctration) the hymen would he 
ru]itured, the foiirchettc might be torn ; and the parts would be 
covered with blood. In young children, there may bo no 
penetration, and therefore no destruction of the hymen, and no 
haunorrhage, but bruising of the external organs. After some 
hours, there will he marks of recent intlanimation, with increased 
heat and swelling, with profuse discharge, at first of mucus tinged 
with blood, then of a muco-purulent fluid, of a greenish-yellow 
colour, and glutinous character. 

These are the appearances present w'hen the injuries are recent ; 
but at the end of thr^e og -fetTr days the intlammatioii will have 
subsided, the parts may heal, and no trace of tlie injury may 
remain. The soreness resulting from the injuries causes a diffi- 
culty in walking, and a peculiar gait, which lasts for a day or 
two in the adult, but longer in children who have been much iii- 

* Parcnt-Duchatelet, ‘ La Prostitution dans la ViUe de Paris.* 

E 



50 


RAPE. 


jurecl. There is also complaint of pain in micturition, and some* 
times in relieving the bowels. 

The marks of violence are ccbteris paribus, less distinct, and the 
resulting inflammation less intense, in women who have had 
sexual intercourse, have borne children, are at the menstrual 
period, or are sufiering from any profuse discharge. 

These marks of injury to the parts of generation may exist, 
and yet no rape have been committed; for a first intercourse, 
with full consent, or a great disproportion of parts in one accus- 
tomed to sexual intercourse, would give rise to the same appear- 
ances. 

Injuries to the organs of generation have also been fraudulently 
produced, in order to support a charge of rape. Fodere cites a 
case in which inflamed spots were produced by the pressure of a coin. 

Appearances resembling those due to violence, may also bo 
occasioned by disease, as was first shown by Dr. Percival. Jane 
Hampson, mt. 4, was admitted an out-patient of the Manchester 
Infirmary, February 11, 1791. Tlie mother stated that the child 
first complained of pain in making water the day before. This 
led her to examine the parts, which she was surprised to find 
highly inflamed, sore, and painful. The child bad slept two or 
three nights in the same bed with a boy fourteen years old, and 
had complained of being very much hurt by him. Leeches and 
other external applications, with appropriate internal remedies 
were prescribed j but the child grew weaker, and died on the 20th 
of February. A coroner’s inquest was held ; prior to which the 
body was inspected, and the abdominal and thoracic viscera being 
found free from disease, Mr. Ward, the surgeon attending the 
case, gave it as his opinion that the child’s death was caused by 
external violence. A verdict of murder was accordingly returned 
against the lad. Not many weeks however, elapsed, before several 
similar cases occurred, in which there was no suspicion of external 
violence, and some in which it was certain that it had not been 
offered. A few of these patients died. Mr. Ward was convinced 
that he had been mistaken, and informed the coroner of his rea- 
sons for changing his opinion. Accordingly, when the boy was 
called to the bar at Lancaster, the judge told the jury that the 
evideiH e adduced was not suflicient to convict ; that it would 
give rise to much indelicate discussion if they proceeded to the 
trial, and that he hoped they would acquit him without calling 
witnesses. With this request the jury complied. The disorder in 
these cases, says Dr. Percival, hua been a typhus fever, accom- 
panied with a mortification of the pudenda.* 

* * Medical Ethics,’ pp. 103 and 23L 
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A similar complaint has been described by Mr. Kinder Wood. 
It was preceded by febrile symptoms for about three days. At- 
tention was then called to the seat of the disease, by complaints 
of pain in voiding the urine, and when the genital organs were 
examined, one or both labia were found enlarged and the seat of 
a dusky inflammation, which soon extended over the clitoris, 
nymphae, and hymen. Ulceration succeeded, leading to progres- 
sive destruction of the external organs. The disease seemed to 
be a peculiar kind of eruptive fever, and proved very fatal.* 

Lawrence, in his * Surgical Lectures,’ also described a peculiar 
inflammation of the external organs of children, as not only a 
serious alfection in itself, but apt to be confounded with syphilis, 
so as to give rise to the suspicion that the children had been 
ill-used. In some instances serious judicial trials had been the 
result. The disease occurs in young subjects of from four or five 
or eight or ten years of age ; and consists of inflammation of the 
labia and external organs, which assume a deep, dusky red colour, 
and become the seat of foul ulcers, with a tawny gray, and some- 
times an actual sloughing surface, attended with a thin foetid 
discharge, with feverishness, restlessness, great pain, and very 
considerable disturbance of the health of the child. The disease 
diflers widely from syphilis, and the ulcers have characters totally 
different from those of any primary venereal sore. Lawrence had 
to give evidence in the case of a child suffering fi*om this affec- 
tion, who, in consequence of professional opinions that it was the 
venereal disease, was interrogated into the idea suggested and 
strongly entertained by the parents, that a certain youth had done 
something or other to her. He was taken to Bow-street, ex- 
amined, and tried at the Old Bailey. 

Wilde, of Dublin, describes a like affection of the parts of 
generation of young children in connection with leucorrhmal 
ophthalmia, and states facts to prove that both affections arc 
contagious."!* 

We have seen several cases of this deep-coloured inflammation 
of the genitals with profuse discharge, not proceeding to ulcera- 
tion ; and have generally found the friends suspicious of 
violence (G.). 

In reference to all these forms of disease, it should be borne in 
mind, that they attack only young children, and that the same 
disorder sometimes prevails at the same time, in the same place. 

* ‘Mod. Chir. Trans.’ vol. viii. p. 84. See also Beck’s ‘ MedicalJurii- 
pruaence, art. Rape, for further references to authors. 

t Medical Times and Gazette,' Jan. 17, 1867. See also Mr. Kosteven in 
same Journal, April, 1869. 

£ 2 
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2. The evidence afforded by injury to the parts of generation 
inny derive confirmation from an examination of the person of the 
female. If there has hoen great violence and much resistance, 
bruises and scratches will he found on the groins, thighs, and 
hnees, and on the arms and chest ; and the clothes may also 
be torn in the struggle. 

Marks of violence, then, on the parts of generation, corrobo- 
rated by bruises and scratdics on other parts of the person, form 
the principal physical signs of rape. 

3. Kxaminalion of ihe f/ninn.- The linen worn hy the female 
at the time of tlie alleged rape may furnish valuable negative 
evidence, or may issue in the discovery of spots or stains of blood, 
of menstrual fluid, of semen, or of other discharges. 

S)wls of lUood. — When the injury is recent, the linen will be 
spotted with ])ure blood of a uniform red colour ; but when the 
first bannorrhage has ceased, the blood will be mixed with mucus, 
producing stains less defined, reddish, or yellowish red, lighter in 
the centre, darker at the circumfiTence. 

These s}) 0 t 8 of blood, or of discharges tinged with blood, coin- 
ciding with marks of violence, afford a strong presumption of rape. 

For the ebemical tests and microscopic characters of spots of 
blood, the reader is referred to the chapter on Wounds. 

2V/C jUiid.- ■ It is ne(!cssary to be on our guard 

against coii founding blood-stains with those ju’oduced by the 
menstrual discharge. This fluid is secreted by the lining 
membrane of the uterus; is of a rich clicrry-rcd colour, not 
brightened by contact with air, and passes by exposure to a 
brownish-red. It contains less fibrin than blood, and does not 
form so firm or thick a clot ; but it is sometimes discharged with 
clots of blood. It has a characteristic sour odour, and an acid 
reaction, due to the presence of free phosphoric and lactic acids. 
It also contains mucous globules and epithelial scales from the 
uterus and vagina, lly these properties the umnixed menstrual 
fluid may be distiuguislied from blood ; but the si)ots or stains 
which it forms are not readily distinguished from stains of blood 
when bleiuled with mucus. And this is especially true of the 
soiled linen of the class on w'hom the crime of rape is most 
frequently committed. As to stains on linen, therefore, it is safe 
to adopt the statement of Casper, “ that there is no distinguish- 
able difference between the two kinds of blood.** The nature of 
the fluid might he ascertained by plugging the vagina. If it 
were found to flow from the upper part of the passage, it might 
he safely inferred that it was menstrual. 
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If the menses were flowing at the time of an alleged rape, 
blood would be mixed with tho discharge, and would be found 
adlicring to the injured parts, or in copious clots near the scene of 
the violence. 

This coincidence took place in tho case of Mary Ashford : — 

Tlie menses were flowing at the time of the alleged rape, and 
coagidated blood was found at the spot where the connection took 
jilace, in the middle of the impression of a figure on the grass. 
The parts of generation were torn, and covered with coagulated 
blood j and the shirt and pantaloons of the accused, Abraham 
Thornton, were also bloody. He confessed the connection, but 
pleaded consent. The dead body of Mary Ashford was found next 
morning in a pool of water.* 

Semen, and seminal spots.~^W\iQn a female is examined soon 
after a rape, semen may ho discovered at the orifice of the vagina, 
or on the other parts of generation ; or seminal spots may be * 
found on the shift. The real character of the fluid may be 
determined by the microscope, which reveals the presence of 
certain characteristic bodies, variously designated as spermatozoa, 
zoosperms, seminal animal<mUs, and oercaria seminis. They 
exist in the semen of male animals that have reached the age of 
puberty, diflused through the semen in large but variable num- 
bers, mixed with granules or corpuscles of much larger size. 
They consist of a long slender filament surmounted by an oval or 
pear-shaped head. They are very minute, their entire length 
often not exceeding the GOOth of an inch, and the pear-shaped 
liead being about half the size of the human red blood- corpuscle. 
For;^veral hours after tho death of the animal to which they 
belong, the filament has a peculiar lashing, undulating, or vibrat- 
ing movement. But when they have ceased to move, they may 
still be detected hy their peculiar shape, which they retain even 
when dry ; and they have been detected, after long intervals of 
time, in the liquid obtained by steeping seminal stains in a small 
quantity of distilled water. Hevergie found them in stains ten 
months old, Casper at the end of a year, Bayard after three, and 
Hitter after four years.f They also resist putrefaction, and have 
been observed in putrid semen kept for ten weeks.J 

* See this case at length in Cummin’s Lectures, ‘ Med. Gaz.,’ xxi. p. 380* 
Tlie case occurred in 1817, and excited much interest at tlie time. 

T A case of rape, by Dr. Henry Munroe, accompanied hy an engraving, 
the blood globules, the epithelial scales of the mcn- 
sn'ual aischarge, and the mucous bodies as seen in the liquid obtained by 
steeping the stains in distilled water, will be found in Beale’s * Archives of 
Medicine,’ vol. i. p, 139. 

t Dr. John Dewy, * Edin. Med. and Surg. Journ.’ vol. iv, p. 16. 
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In the annexed wood-cut (fig. 5) the spermatozoa (1) and the 
blood disks (2) are seen magnified 450 diameters ; while the sper- 
matozoa (3), the mucous bodies (4), and the epithelium scales (5), 
are shown under a lower power, of 215 diameters.* 
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The appearances and motions of the spermatozoa are quite dis- 
tinctive ; but it is right to state that M. Donn4 has described and 
depicted, under the name of Trichomonas vagines, an animalcule 
occasionally encountered in vaginal mucus, and especially in the 
discharges of females careless of personal cleanliness. It is found 
mixed with granular bodies of larger size than those of semen, and 
the head is three times as large as that of the 
spermatozoa. It has several granules in its in- 
terior; and a row of from four to six short 
cilia spring from its circumference. 

But seminal spots have other characteristic 
properties. They are stiff as if starched; of a 
grayish tint, best seen by placing the linen between 
the eye and the light; and when moistened 
give out the well-known seminal odour. If held near the fire — 
(taking care not to scorch the linen) — ^the spots change to a yellow 
fawn colour, and several small whitish spots, not previously per- 
ceived, make their appearance. Orfila pronounced this effect of 
heat to bo characteristic, alleging that it does not take place with 
any other healthy or morbid discharge ; not with vaginal mucus 
or the lochia ; nor with gonorrhoeal discharge or fluor albus. Pure 
nitric acid gives to the solution of semen in water a slight tinge 
of yellow, but causes no precipitate. 

The change of colour in the spot when held near the fire, and 
the peculiar odour of the solution, are highly characteristic. The 


* 1 and 8 arc from GriflRth and Henfrey's * Micrographic Dictionary;* 3, 4, 
and 5 after figures in lieole’s * Arcluves,’ vol. i. 
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absence of precipitate with nitric acid is less conclusive.* Casprr 
commends a method of Lassaigne’s, by which, on linen or cotton 
textures, the seminal spot, with others not caused by albuminous 
compounds, may be distinguished from secretions which contain 
albumen, and therefore sulphur. The spot is moistened with a 
solution of oxide of lead in liquor potass®, and dried at 68*? P. 
The seminal stain undergoes no change, while the other stains, 
after a few minutes, assume a dirty yellow or a sulphur yellow 
hue. (Vol. i. p. 205.) 

But though the discovery of zoosperms in a seminal spot is con- 
clusive as to its nature, it must be understood that a stain may 
have been caused by an emission and yet contain no zoosperms ; 
for it appears from numerous observations on the bodies of men 
who have died by various forms of violence, that out of 22 young 
and middle-aged adults (several of them powerful and vigorous 
men) the organs contained numerous zoosperms in <6, few in 9, 
and none in 8; while of men above 50, 3 had them in large 
numbers, and 3 in small, while in three others they were not dis- 
coverable. Duplay also found the zoosperms absent in 14 out of 
51 old men. A vigorous naturalist, 60 years of age, accustomed 
to the use of the microscoije, examined, with Casper, his own 
semen after coitus, and they found every variation from no zoo- 
sperms at all to zoosperms described as innumerable, and from 
few or many small to few la/rge. The facts thus industriously 
collected certainly justify Casper’s conclusion “ that though stains 
are proved to be of seminal origin when these specific zoosperms 
are found in them, yet that the absence of spermatozoa does not 
prove that these stains have not been caused by human semen.” 
(Vol. iii. p. 296). 

Of the characters of seminal spots, other than the discovery of 
zoosperms, it should be stated that, though available when we are 
dealing with clean linen, they are of little value when we have to 
do with the soiled garments of the poor. In preparing the spot 
for examination, care should be taken not to destroy the zoo- 
sperms by rough usage. It should be cut out, placed in a watch- 
glass with a few drops of distilled water, and gently moved about 
with a glass spatula. After a quarter of an hour the stained 
tissue will have become softened and permeated with water. It 
should then be carefully removed, and allowed to drain. From 
the soaked stain a slightly opalescent fluid may be squeezed with 
a glass rod on a clean microscopic slide, covered with a disc, and 
submitted to microscopic examination with a power of not less 


Orfila : * Traits de Mddecine Legale,* vol. i. pp. 156 et seq. 
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tlian 300 diameters. The discovery of zoosperms would be con- 
clusive of the presence of semen ; for, as Casper justly remarks, 
“ Whoever has only once seen a single characteristic spermatozoon, 
dead or alive, can never be deceived again.” 

OlhsT dischargcfi. — The physical signs of rape may bo compli- 
cated by the presence of the venereal disease, and a question may 
arise as to the value to be attached to this fact. As the earliest 
period after coniiectiou at which the disease occurs is about three 
days, its presence in a female examined soon after the alleged vio- 
lence would simply prove the female unchaste. If, on examination 
at a later period, the disease should be detected, it would prove 
the female umrhaste if it were absent in the accused, but would 
form a strong corroboration of the charge if present. In accusa- 
tions of rape based on the existence of a purulent or muco- 
purulent discharge in young females, the ascertained absence of 
gonorrheea in the accused would be of the utmost importance to 
the defence. As the gonorrheeal discharge cannot be distinguished 
with certainty from the purulent or muco-purulent discharges of 
children, or from the highly coloureil leucorrhmal discharges of the 
adult, great caution is needed in forming an opinion based on the 
nature of any existing discharge. 

The inferences drawn from the state of the parts of generation, 
person, and linen of the female may be strengthened by 

JExaminafion of the accused . — If examined soon after the 
rape, his person may bear distinct marks of resistance ; and the 
linen worn at the time may be found soiled with blood and semen. 
He may also have used such force as to cause a rupture of the 
frajnum. On the other liand, the accused may prove to be too 
weak, or of too tendei’, or too advanced, an age to be justly 
chargeable with rape j or it may happen that he is impotent, in 
which case the charge must fall to the ground. 

Allegations of rape are sometimes confirmed by an inspection of 
the spot on which the olfence was alleged to have been com- 
mitted. It may bear distinct traces of a struggle, and be found 
covered with blood. 

When death follows rape, the parts of generation, and the 
body itself, will have to be carefully examined, and the character 
and extent of all injuries ascertained. The mouth should be 
inspected, as foreign bodies are sometimes introduced to stop the 
woman's cries. 

Though the inspection of the persons of the complainant and 
of the accused may leave no doubt that forcible sexual intercourse 
has taken place, the proof of rape may still be incomplete ; for 
the female may have consented after offering a certain resistance. 
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The sufficiency of the resistance, and the question of consent 
generally, arc reserved for the jury, guided by the following con- 
siderations: — The previous character of the female, and her 
relations with the accused ; the motives that may have actuated 
her in bringing the accusation ; the place and circumstances in 
which the crime was alleged to have been committed ; the time 
that elapsed before complaint was made; whether, if other per- 
sons were near at hand, her cries were heard ; and whether, if 
discovered, she made resistance and cried out before the discovery. 
The question of consent has of course no place in the case of 
children under ten years of age, of idiots, or of females in a state 
of unconsciousness, however produced. 

This question of consent has been summarily answered, by 
alleging the impossibility of committing the crime on a woman of 
ordinary strength in full possession of her senses. That this,, 
though very difficult, is }) 08 sible, is sufficiently proved by Case 
LIV., p. 311, vol. iii., of Casper’s Handbook; but as the term 
rape is now understood, the offence must bo admitted to be pos- 
sible if the assailant is a strong man, or if there is great disparity 
of strength. The female, too, may faint from friglit, or yield to 
threats of worse violence. 

Two other questions still remain to be discussed. 1. Can a 
female be violated during sleex> without her knowledge ? and, 2. 
Does pregnancy ever follow rape ? 

1. Can a female he violated dtirinff sleep withont her know- 
ledge I — That a rape may be committed during the stupor pro- 
duced by narcotics, there is no doubt; that a female, accustomed 
to sexual intercourse, may be violated during profound sleep, is 
also highly probable ;* but that this should happen to a virgin is 
in the highest degree improbable. Violation is here used in the 
sense of forcible and complete sexual intercourse ; but under the 
head of pregnancy, cases will be cited to prove the possibility of 
intercourse with a sleeping woman being followed by pregnancy, 
which has taken the female by surprise — proof that the connec- 
tion was not accomplished with violence. 

2 . Does pregnancy ever follow rape ? — Pregnancy may follow 
unconscious connection ; hence the venereal orgasm is not a sine 
qud non : it may also follow a first intercourse with consent. It 
is, therefore, in the highest degree improbable that an event 

. * In the year 1840, 1 was consulted by a poor woman, who, after mention- 
ing othtr complaints of little importance, stated that she was somewhat 
alarmiHl by the fact of her sleep being so heavy that she was with difficulty 
rous^. She added, by way of illustration, that her husband had assured her 
that he had frequently had oonnectiou with her during sleep. 
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which may follow an act unconsciously performed, and in spite of 
the pain of a first intercourse, should be prevented even by the 
most passionate repugnance. 

It now only remains to give some short directions for medico- 
legal examinations in cases of alleged rape. 

1. Visit the female without giving time for preparation, and 
note tlie time of the visit and that at which the offence is stated 
to have been committed. Avoid leading questions, especially 
in the case of children. 

2. Ascertain the age, strength, and state of health of the com- 
plainant ; examine the injuries of which she complains, and see 
whether they correspond with the cause to which she attributes 
them. 

3. Examine the organs of generation, and note whether they 
are bloody, swollen, abradod, inflamed, or ulcerated; whether 
there is any discharge, and whence it flows ; whether the hymen 
and fourchette are injured, and if so whether recently, and 
whether the caruncul® myrtiformes are present; ascertain the 
date and origin of marks of violence, and determine whether 
they might not have been produced by other than the alleged 
cause, as, for instance, by foreign bodies, purposely applied to, or 
introduced into, the parts. Inquire, also, whether the alleged 
violation took place during the menstrual period, or while the 
female was suffering from any relaxing discharge. 

4. If there is any discharge observe its quantity, and collect a 
portion of it for examination : and proceed in the same way with 
spots of blood or semen found on the person or clothes. 

5. If death have taken place, a complete examination must he 
made of the body and the internal viscera ; search being made 
for bruises, fractures, or dislocations, and for foreign bodies thrust 
into the mouth. 

6. Examine the spot on which the offence was committed. 

Lastly, Examine the person of the accused ; note his strength, 

and examine the parts of generation with a view to discover 
whether he be impotent, or capable of producing the existing 
amount of injury, whether he have the venereal disease, or any 
recent abrasion or rupture of the freenum. Examine bis person 
also, with a view to discover bruises, scratches, or other murks of 
resistance ; and his linen for spots of blood or semen. 

If the joint examination of the complainant and accused do not 
support the charge of rape, it may justify the charge of assault 
with intent to commit it; and another indictment may be preferred, 
charging the prisoner with the misdemeanour. 



59 


PREGNANCY. 

Medical examinations for legal purposes may be required not 
only in cases where pregnancy is truly alleged to exist, but where 
it is feigned or concealed. 

Pregnancy may he. feigned by the unmarried to extort money, 
to touch the feelings of a paramour or seducer, or to influence a 
jury in the assessment of damages for breach of promise ; by the 
married, to gratify the wishes of a husband, or to produce a sup- 
posititious heir to an estate ; and also, both by single and married, 
to stay the execution of capital punishment. Pregnancy may also 
bo concealed both by married and unmarried, to avoid disgrace, 
to procure abortion, or to commit infanticide. 

The most common occasions tor examination arise at common . 
law, when a widow, on the death of her husband, by alleging j 
that she is with child, disappoints the heirs to the estate; and in'; 
criminal courts, when a woman condemned to death pleads preg- ' 
nancy in stay of execution. 

The legal procedure in the first case is by the issue of a writ 
de Ventre impiciendo, the examination being intrusted to a jurg 
of matrons, or discreet women, generally twelve in number, who, 
if they find the female pregnant, are charged with the duty of 
narrowly watching her till her delivery. In the second case, the 
duty of the jury is to ascertain, not only whether she is pregnant, 
but also whether she is quick with child. 

This jury has not always been constituted in the same manner; 
and it is now a common practice to require the aid of skilled 
medical examiners. Thus in the case of Mrs. Fox,* two medical 
men and two matrons were appointed to visit her once a fort- 
night: and in a criminal case (Mary Weeks, indicted for the 
murder of George Weeks, Western Circuit, March 20, 1856), the 
counsel for the defence having moved for a stay of execution, as 
the prisoner was quick with child, the doors of the court were 
ordered to be locked, and a jury of matrons was called into the 
box, sworn, and charged to inquire into the fact. Two medical 
men were also sworn to examine the prisoner, and give evidence 
before the jury, who retired for % short time, and, on returning, 
found that the prisoner was in the condition alleged. Sentence 
was accordingly respited till the prisoner should be delivered. 

A court of law has also interfered on proof of the pregnancy of 
a prisoner, application being made to admit her to bail. A case 
for medical examination may also arise under the act 1 Gul. IV., 
chap. 22, which provides that a deposition may be read in evi- 

‘ London Med. Gaz.,* vol. xvi, p.e97 ; vol, xvii. p, 191. 
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dence when it can be shown to the satisfaction of the judge that 
a witness is unable, from permanent sickness or other infirmity, 
to attend the trial. It has been ruled that imminent delivery is 
a cause for examination under this act. 

As the subject of pregnancy is one that involves many details, 
it will be examined under the following distinct heads: — 1. The 
signs and sgmpfoms of 'pregnancy d/nring life. 2. ISxamination 
of the uterus and its appendages after death, uiiih a view to the 
discovery of proofs of an existing or previous pregnancy ; and 
3. Questions of a medico-legal nature connected with pregnancy . 

I. SIGNS OP PREGNANCY. 

The leading Signs of Pregnancy are here briefly described, the 
^ reader being referred for more accurate information to works on 
^nidwifcry, or to monographs treating expressly on this subject.* 

' Constitutional Signs or Symptoms. — An irritable and capri- 
cious temper, sadness and languor ; a worn and dejectetl expres- 
sion of countenance j nausea, heartburn, loathing, of food, a capri- 
cious, variable, or depraved appetite; vonfiting, especially in the 
morning, and a costive state of bowels ; feverishness, determina- 
tion of blood to the head, with eruptions on the face ; and in 
some cases salivation, and pains of the face and teeth ; are recog- 
nised symptoms of this state. Taken separately, they have little 
value, and even when several coexist, they are not conclusive. 

The Jirmsts . — The changes in the breasts consist («i) in in- 
creased size and firmness ; (h) in a moist dark circle, or areola, 

I studded with mucous follicles formed round the nipple ; and (c) 
in a mixed secretion of milk and serum flowing from the nipple. 

The Uterus . — The signs referable to this organ are, a. changes 
in the size and shape of the abdomen; h. quickening; c. sup- 
pression of the menses; d. changes in the ne(?k and orifice of the 
uterus ; e. increased size ; f. ballottement ; g. discoloration of the 
mucous membrane of the vagina ; h. sounds heard on applying 
the stethoscope to the abdomen. 

a. Changes in the Size and Shape of the Abdomen . — These 
consist in a symmetrical enlargement, first perceptible about the 
end of the third month, and increasing up to the time of delivery, 
lieforc the third month the uterus sinking into the pelvis causes 
the abdomen to appear flattened, and the umbilicus depressed. 

h. Quickening . — This is vulgarly attributed to the movements 
of the child, but is really due to a sudden change in the position 

* Consult Montgomery, * Cyclo. of Praet. Med.,* art. Pregnancy, and his 
* Signs of Pregnancy.’ Also Dr. Tanner’s work on the same subject. 
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of the uterus, which usually tahes place between the 14th and 
18th weeks, but sometimes as early as the 12th. It is a very 
fallacious sign ; for these movements may not be perceived at all, 
or they may be confounded with the motions of flatus, changes 
in the position of the viscera, or sudden contractions of the 
muscles. 

c. Suppression of the Catamenia. — The menses may be sup- 
])ressed for long periods, from causes other than pregnancy ; or 
they may be j)resent for one or two periods after conce])tion, and 
even during the whole course of gestation ; or, again, they may 
be absent at other times, and ap})ear only after conceptum. 
Moreover, the sign is wanting in females who become pregnant 
without having menstruated. A woman who is really pregnant 
in:iy also conceal the fact by pretending that she is regular, and 
imitating the catamenia by blood. 

d. Changes in the Neck and Orifice of the Uterus. — I’he neck 

of the impregnated womb is full, rijmid, soft, and ; the 

luargius, or lips, lose their well-detincd edge, and become soft, 
svvpllein, and indistinct j and in advanced pregnancy, the neck 
becomes shorter, and is at length no longer to be felt. The ori- 
fice, instead of being transverse, becomes circular, and admits the 
point of the linger more readily, and to a greater depth. The 
womb also shifts its |)Osition as pregnancy advances; it rises 
higher, the fundus is tilted forw’ard, and the neck backward. 

e. Increased Size of Uterus. — During the first three months, 
the vvoml) not having yet risen out of the pelvis, no enlargemeno 
is discoverable even by examination per vaginam ; but at the end 
of the fourth month it may sometimes be felt above the pubes; 
and during the fifth, both externally and per vaginam. As this 
gradual increase of size may obviously be due to causes other 
than })rcgnancy, it is not a sure sign of it. 

f. Balloitement. — This is the name given to the sensation 
caused by the fall of the fmtus after it has been jerked upwards 
by a brisk movement of the finger. It is not available till after 
the fourth month, and rarely much beyond the end of the sixth. 
In practised hands it is a sign of great value. 

g. Discoloration of the Mucous Membrane qf the Uagina.— 
The mucous membrane of the vagina of the pregnant woman has 
a tint like that of lees of wine. This though an excellent sign 
of pregnancy, is inconvenient in application. 

h. The Stethoscope. — Two sounds may be heard on applying 
the stethoscope over the region of the gravid uterus ; tJie pulsa- 
tions of the foetal hearty and the utevine murmur. T\\e pulsations 
of the lietal heart vary from 120 to 160 in a minute, and bear no 
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relation to the pulsation of the mother. Each pulse is double, 
and resembles the tick of a watch heard through a pillow. It is 
not always heard in the same place, but generally on one side, at 
a point nearly midway between the navel and the anterior superior 
spine of the ilium; it is occasionally inaudible. When heard, 
it is a sure sign of pregnancy. It fails in the case of a dead 
foetus, and is inapplicable at an early period of gestation. The 
uterine murmur is a low cooing sound, such as is made by blowing 
gently over the lip of a wide-mouthed phial. It is synchronous 
with the pulse of the mother, and may generally ho detected in 
the lateral or anterior parts of the uterus, being first distinctly 
audible about the end of the fourth month. 

T^e^Vrine , — A glistening scum (consisting of triple phosphate 
and minute fungoid and confervoid growths) is found floating on 
.tlie urine of pregnant women, after standing one or two days; 
and under the name of Kyestein was once deemed a certain sign 
of pregnancy. Though generally present in pregnancy, it has 
been shown to occur also in anaemic women who are not pregnant. 
This, then, like the fact that the urine in pregnancy often con- 
tains grape-sugar, is of little value as a sign. 

Of the foregoing signs few are conclusive when taken by them- 
selves ; while many are extremely fallacious, and are liable to be 
simulated b}’ various diseased conditions, or to be obscured by 
co-existing diseases of the uterus, or of the abdominal viscera. 
The best of these signs can only be duly appreciated by experienced 
persons, to whom alone this class of inquiries should be intrusted. 

Substances expelled from the womb sometimes furnish evidence 
of pregnancy. The chief of these are, 1. An early ovum, 2. Moles. 
3. Hydatids. 4. Ealse membranes. 

1. An ^arly Ovum . — This may be recognised by the characters 
of the contained fmtus, and by that of its membranes. The ap- 
peai*ances presented by the fmtus during the early stages of its 
development will be examined in the next chapter. The mem- 
branes present highly characteristic appearances. The decidua is 
known by its soft, rich, pulpy appearance and strong red colour, 
its rough external surface perforated by small foramina, and its 
smooth internal surface. The inner decidua is known by its 
smooth outer surface, and its internal one covered with the fila- 
ments that receive the arborescent villi from the surface of the 
chorion. These appearances are not assumed by any product of 
disease. 

2. Moles . — Some authors regard these bodies as products of 
conception. If so, they will he identified as such by the dis- 
covery of some constituent parts of an ovum ; but if no such parts 
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are found, it is right to assume that the substance under exami- 
nation was not due to impregnation. 

3. Hydatids . — There is a decided balance of opinion in favour 
of these being in all cases products of conception. It must be 
recollected, however, that Hydatids may spring from portions of 
membrane that have been retained for several months, so that 
they cannot serve to fix the date of the pregnancy. 

4. False Membranes . — These are often expelled in dysmenor- 
rhoea ; and a careless observer might pronounce them products of 
conception. The rule already laid down, that no substance ex- 
pelled from the womb should be deemed a product of conception, 
unless it CQiitain cons Utuent part s of an ovum, must be observed 
also in this case." For" an illustration of a false membrane dis- 
charged during painful menstruation, see fig. 14, p, 81. 


II. POST-MORTEM EXAMINATION. 

This may be necessary, in order to determine the existence, or 
previous occurrence, of pregnancy. 

The womb itself, by presenting the small size of the virgin 
state, may at once negative the supposition of pregnancy. Or it 
may be found enlarged, but empty, and marked by some of the 
changes that accompany gestation. In this case we should not 
be justified in asserting that pregnancy had existed, because these 
appearances may be due to any tumour which had distended the 
organ, and formed a vascular connection w ith its internal surface. 
If the womb is not found empty, its contents must be carefully 
examined, and if traces of an ovum should be discovered, the fact 
f)f previous impregnation would be made out. 

Much importance was formerly attached to certain appearances 
in the ovaries, as signs of pregnancy ; and on the trial of Mr. 
Angus, of Liverpool, for the murder of Miss Burns, a corpus 
luieum found in the ovary to prove the fact of 

recent pregnancy, in the face of much difference of opinion as 
to the conclusions to be drawn from the appearance of the womb 
itself. 

The value of the corpus Iwteum as a sign of previous impregna- 
tion has been a subject Of lively discussion, and the character's 
which distinguish the true corpus luteum, the product of concep- 
tion, from the false, as found in virgins, have been very minutely 
described. It results from this discussion, that the distinction be- 
tween the true and the false corpus luteum is not so marked and 
decisive as to justify us in making a confident use of it for medico- 
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Icigal purposes.* But between the corpora lutea of tbe adult 
virgin ovary, and those of the pregnant woman, the differences 
are such as ought to he pointed out and illustrated. Accordingly 
the following illustrations are appended from the able monograph 
j,. ^ ^ of Dr. Arthur Farre.f Fig. 7 

‘ shows the longitudinal section 

of an adult virgin ovary, with 
Graafian follicles of ordinary 
size before enlargement, and 
stellate remains of folliciles which 
have burst and shrunk after dis- 
■isesM their ova. In Fig. S, 

m show's the section of an eii- 

n 'W larged follicle, with central blood 

W W clot, from a woman who died on 

^ the tenth day after the com- 

mencement of her last menstrua- 
tion; 2, the section of a large 
follicle which had recently burst and discharged its contents ; while 
3 and 4, show a superficial and a deeper section taken from the 
ovary of a woman wdio died at the end of the fourth month of gesta- 
tion ; and 5, the stellate follicle two days after mature delivery. The 
last three figures present appearances which may l>e deemed 
characteristic. They have discharged an ovum, w hich has been 
afterw'ards impregnated.” The question of prior pregnancy based 
on the appearance of the ovaries should always be submitted to 
some competent authority knowui to Lave carefully studied the 
subject. 



Fig. 8. 

1. 2. 3. 4. 



" Casper states, as the result of his many post-mortem examinations, ** that 
the corpora lutea found alter prepnancy are not to be disting-uished with any 
certainty from the corpora lutea, the result of the detachment of unfccundated 
ovuta” (vol. iii. p. 360), and Kirkes (Physiology, Ist edit. p.OOO) clmracterizod 
as unsafe “ all evidence of previous impregnation founded on the existenee of 
a corous luteum in the ovary.’* 

t The Uterus and its Appendages, from the * Cyclopaidia of Anatomy and 
Pliysiology/ By Arthur Farre, M.D. Cantab., F.K.S, 
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III. MEDICO-LEGAL QUESTIONS. 

, These questions are — 1. The limits of child-bearing? 2. Can 
n woman conceive while in a state of unconsciousness ? 3. Can a 
woman remain ignorant of her pregnancy up to the time of 
delivery ? 4. Does the presence of the hymen rebut the supposi- 

tion of pregnancy ? And 5. Is superfeetation possible ? 

1. The Umits of Child-bearing . — Cases of early fruitfulness 
are related by high authorities. Casper states generally that the 
commencement of the procreative power may be dated from the 
13th to the 15th year, and its cessation from the 50th to the 
52rul. (Vol. iii. p. 259.) The records of the Glasgow Lying-in 
Hospital contain a case of delivery at 15 years 1 month; and 
Montgomery delivered a female of twins before the completion of 
her 15th year. Dr. Wilson of Glasgow reports a case of delivery 
at 13^ years. Sir E. Home gives an instance of pregnancy in 
the 13th year ; and La Motto a case of delivery before 13 ; the 
hrst-named author one in the 12th; Mr. Roberton a case of 
delivery of a still-born child in alhetory girl little more than 12 
years old; and Mr. Smith of Coventry one at 12 years 7 iponths ; 
Bruce, in Abyssinia, and Dunlop, in Bengal, met with mothers of 
11 years. Blumenbach gives an instance of pregnancy in a Swiss 
girl in her 9th year (Male, p. 376); Joubert and Schurigius 
cases at the same early age (Smith, p, 496) ; and we have it on 
the authority of Paris and Fonblanque that “ in the year 1816 
some girlst were admitted into the MatemiU at Paris as young as 
13 years. During the Revolution one or two instances occurred 
of females at 11, and even below that age, being received in a 
pregnant state into that hospital.”* 

On the other hand, cases are recorded of pregnancy at very 
advanced ages, Bartholomew Mosse mentions four cases of 
women pregnant in their 51st year, and Dr. Labatt of Dublin 
one; Knebel, La Motte, and Roberton, each one in the 52nd 
year ; Roberton one in the 63rd year ; Bartholomew * Mosse, 
Knebel, and Roberton each one in the 64th year; a case of 
pregnancy at the same age (that of Mrs. Ashley) is also related 
in the * Edinburgh Annual Register* for 1816. In a French case, 
in which the succession to an estate was disputed on the ground 
of the mother being 68 when the child was born, a decision was 
given in favour of the fact, Pliny, Valescus de Tarenta, and 
Marra of Venice, record cases of pregnancy at 60. The Countess 

1861^^ ® short paper by Dr. J. G. Wilson’in *£din. Med. Journal,* October, 

J 
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do Taxis is stated, to have borne a healthy child at the age of 62 
(Smith, p, 496). Capuron states that a woman of 63 was gene- 
rally believed in Paris to have given birth to a daughter ; an^l 
lastly, Beck quotes a case from the ‘ Boston Medical and Surgical 
Journal,’ of a woman at Whitehall (State of New York) becoming 
a mother at 64. 

It will be observed that at every age from 61 to 54 inclusive, 
several instances of pregnancy are recorded on undoubted authority. 
After this age there is a break in the chain, the earliest of the 
more remarkable cases having occurred at 58, and the latest at 
64 ; and these were, for each age, solitary instances. 

As the first and last appearance of the menses arc usually 
supposed to fix the limits of possible fruitfulness, and as cases of 
early and late menstruation do certainly lend support to cases of 
early and late pregnancy, it may be well to state that menstrua- 
tion at 9 years is not an uncommon occurrence in England or on 
the Continent. Male met with two instances of regular return of 
the catamenia and partial development of the breasts at tjix years 
of age. In one French case, •nenstruation is recorded at five 
years. The occurrence of the menstrual discharge, even in the 
first year of life, rests on good authority. Out of 1500 cases to 
which 1 directed my inquiries, 1 found one of menstruation before 
the completion of the eighth year, ((t.) 

On the other hand, 1 have known menstruation to continue 
uninterruptedly as late as the 57th year (Cl.); and Dr. James 
Keid recorded instances for every year from that age up to the 
69tb, inclusive. Cases of menstruation recurring, after inter- 
ruption, at a still more advanced age are also on record. 

As the age at which the menses first ap pear admits of medico- 
legal application, it may be well to state t hat the 14th and 15th 
years are the most common epoch of their commencement, then 
the 16th, then the l7tb and 13th, then the 18th and 12th, and 
the other ages in the following order ; — the 11th, 19th, 20th, 
lOtb, 2l8t. 22nd, 9th, and 23rd. (G.) 

The most common period for the disappearance of the menses 
would seem to be from the 45th to the 50th year, inclusive ; but 
the instances before 40 and after 50 are numerous. 

2. Can a Woman conceive while in a state oj unconsciousness ? 
— ^The answer to this question is affirmative. Capuron says, 
“It is a fact, w'hich experience has more than once confirmed, 
that a woman may become with child while in a state of hysteria, 
under the influence of narcotics, during asphyxia, drunkenness, 
or deep sleep, and consequently without being conscious of it, or 
sharing the enjoyment of the man w'ho dishonours her.” This 
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statement is fully borne out by a case given by Capuron himself, 
in which the unconscious intercourse took place during a profound 
%leep produced by punch ; by a case cited by Beck, Art. Preg- 
nancy, in which the same result was brought about by wine ; and 
by a third case communicated to Fodere by Desgranges, in which 
opium was administered with the same intent. 

As examples of conception following intercourse during pro- 
found sleep, two cases may be cited, the one on the authority of 
Dr. Gooch, the other on that of Dr. Cusacjk. Of unconscious 
intercourse followed by pregnancy during a prolonged fainting 
fit, an instance was communicated lo me by Mr. Hewitt of Berk- 
sbire (G.) ; and of violation with the same result during asphyxia, 
or apparent death, an instance is cited by Fodere (vol. i. p. 500) 
frou) the ‘ Causes Celebrcs.* 

^'here are, therefore, various conditions of insensibility, during ' 
which connection may take place followed by conception, tlie 
female being unconscious of the occurrence, and not suspecting it 
afterwards. 

3. Can a Woman remain ighwrant of Iter Vregnancy up to the 
time of Delivery ? — It is obvious that in the cases just referred 
to this is quite possible. A woman who is not conscious of having 
exposed herself to the risk of becoming a motlier, would naturally 
attribute her enlargement, and all the attendant symptoms, to 
any cause but the true one. A. like ignorance is perhaps possible 
wlien a female yields to solicitation under solemn assurances 
that, in certain circumstances, connection may take place without 
danger. Thus Fodere, on the authority of Desgranges, cites the 
case of a young girl who yielded to the solicitations of her lover, 
and had connection with him in a bath, under the assurance that 
in that situation she ran no risk. She became a mother, but 
seemed to remain ignorant of her situation till the last, and 
assured Desgranges that the circumstance of the intercourse 
having taken place in the water had removed all idea of preg- 
nancy.* An opinion also prevails that a single coitus is un- 
attended with danger; and that provided the act be incomplete, 
and the hymen uninjured, iinpreguation is impossible. Foder(^ 
also refers to cases in proof of the confidence placed by pregnant 
women in the precautions they had taken. 

In all such cases it is possible, though unlikely, that a female 
may attribute her symptoms to disease, and really believe w hat 

PP' quotes this ease* as illustrating the posi- 

tlon that Ignorance of pregnancy may exist “when the female is an idiot/’ 
liut though Desgranges describes the girl as ''assez niaise,” there seems no 
good reason to regard her as an idiot. 
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she so much desires should, he true, the wish in this, as in other 
things, being father to the thought ; and as the married woman, 
anxious for offspring, construes every unusual sensation into a sign 
of pregnancy, and makes serious preparations for the event which 
is to crown her wushes, so the single woman, wdiose wishes all 
tend the other way, may sincerely attribute to any cause but the 
true one, every symptom of a state which threatens her with 
exposure. But even married women who have no motive to mis- 
understand or misrepresent their true condition, may, up to the 
very last, attribute it to a wrong cause. The conditions under 
which this is most likely to happen are such as occurred in a case 
reported by Dr. Tanner. A lady 42 years old, and married three 
years, after menstruating scantily for five or six months pre- 
viously, had ceased to be unwell for about nine months, was 
taken in labour and delivered by instruments of a mature female 
infant. Both parents, though anxious for children, despaired of 
having them, and the lady had no suspicion that she was pregnant, 
and received with unaffected incredulity the statement that she 
was not only in that state, but had been in labour for ten hours.* 
But perhaps the most remarkable instance on record of preg- 
nancy ignored, if not by the female herself, at least by those most 
likely to suspect her, was furnished by the Hawkins’ divorce case 
tried before the House of Lords, May, 1852. The husband, after 
an absence of ten months from England, rejoins his adulterous 
wife, cohabits with her for more than two months, and even 
sleeps with her up to within five minutes of her delivery — a cir- 
cumstance the more extraordinary as be had already cohabited 
with her during two previous pregnancies. Nor was the true 
state of the case suspected by any of her friends and acquaint- 
ances, by her maid who had dressed and undressed her up to the 
night of her confinement, or by her medical men, the alteration 
that had taken place in her personal appearance having been 
uniformly attributed to illness. Indeed, it was by medical advice 
that she remained in England while her husband served abroad. 
Singular as the facts of the case were, the Lord Chancellor ex- 
pressed his belief that the petitioner was wholly unconscious of 
his wife’s state till she gave birth to the child. 

4. Does the presence of the Eymen rehut the supposition of 
Pregnancy! — This question is anwered by the facts quoted at 
p. 48, proving that the hymen may survive repeated intercourse, 
and not be destroyed even by delivery, 

6. Is superfoetaiioH possible 1 — This question is discussed under 
tho head of Legitimacy, to which it properly belongs. 

* A Case of Unsuspected Pregnancy and Labour. By Thomas Hawkes 
Tanner, M.D. : ‘Trans, of the Obstetrical Society of London,* vol. Iv. 1863. 
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DELIVEBY. 

Delivery, like pregnancy, may be concealed or pretended; — 
concealed, with a view of hiding shame, or destroying the child ; 
pretended, in order to produce a supposititious heir to an estate, 
to bring about a marriage, or to satisfy the wishes or appease the 
anger of a husband. 

The medical man, then, may be required for medico-legal pur- 
poses to ascertain the existence of delivery in concealed cases, and 
its non-existence in pretended cases. The latter class is compara- 
tively rare ; but the former is of frequent occurrence, especially 
in accusations of infanticide, when the suspected mother has to 
be examined to determine whether she has been recently delivered. 
A similar inquiry may be called for in the dead. It may also be 
necessary to determine whether a female has borne children at a 
former period. And a question may be raised (especially in trials 
for infanticide) as to the possibility of a woman being delivered 
while unconscious, or in such a position and in such circumstances 
as, without any criminal act of her own, to endanger the life of 
her oflspring. 

This subject, therefore, resolves itself into four divisions:— 
1. The signs of recent Delivery in the Living, 2. The signs of 
recent Delivery in the Dead, 3. The signs of a previous Delivery, 
4. Other medico-legal qttestions connected with Delivery, 

I. SIGNS OP RECENT DELITEEY IN THE LIVING. 

When an examination is made within a few days after delivery, 
the following appearances are present : — The face is pale, as in 
one recovering from a slight illness, and the eye sunken, and sur- 
rounded by a dark circle. The pulse is quickened, and the skin, 
soft and warm, is moistened with sweat of a peculiar and unplea- 
sant odour. The hreasts, especially on the third or fourth day, 
are found full, tense, and knotty. The nipples are turgid, and 
the areola presents the appearances proper to the state of Preg- 
nancy. The breasts when pressed or drawn yield a milky fluid, 
which presents microscopic characters of some practical value in 
connection with delivery as well as with infanticide. For the 
first five or six days after delivery, the fluid that may be expressed 
from the breasts is more watery and opalescent than ordinary 
milk, and less white and opaque. Under the microscope, along 
with the ordinary milk globules there occur epithelium, and the 
compound granular corpuscles known as colostrum corpuscles. 
The figures annexed compare the colostrum from a healthy 
woman 12 hours after delivery (fig* 9), with the milk of another 
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healthy woman after the lapse of a week* (fig. 10). The abdomen 
is distended, its integuments are relaxed and thrown into folds, 
and its lower part, from the pubes to the navel, marked by light- 
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coloured broken streaks or cracks. On pressing the hand firmly 
over the pubic region, the imperfectly contracted uterus is felt 
about the size of the head of a new-born infant, rising three or 
four inches above the brim of the pelvis, and inclining more to 
one side than the other. The external parts of generation bear 
distinct marks of distension and injtiry. They are swollen and 
relaxed, and not uncommonly bruised and torn. After a first 
labour, the fourchette is often ruptured, and the injury some- 
times extends deep into the perineum. On examination per vagi- 
nam the uterus is found enlarged, and corresponding with the 
external tumour, the os uteri gaping, so as to admit two or three 
fingers, and its margins relaxed, flabby and fissured. If the ex- 
amination is made within a few hours of delivery, the orifice is 
so open that its margin cannot be distinguished, and it seems 
a continuation of the vagina. The vagina itself is also diluted 
and relaxed, and its inner surface smooth from the obliteration 
of the rugaj. At the time of delivery much pure blood escapes 
from the torn vessels of the womb, and for the first two or tliree 
days, but sometimes much longer, a bloody discharge {the lochia) 
flows from the genitals. This, when no longer mixed with the 
blood first discharged, is found to be destitute of fibrin, though 
rich in blood-corpuscles, various epithelium scales, pus-cells, and 
fatty globules. It then, for about the same length of time, 
becomes nearly colourless, or acquires a light brown or dirty 
greenish hue, whence the vulgar name “ green waters,” and has a 
peculiar sour odour, resembling that of fish-oil — an odour very 
difficult to conceal or destroy. This is succeeded by a milky 
mucous discharge, which continues for four or five weeks. 

The value of these signs depends upon their being found in 
• After ‘ Day’s Physiological Chemistry,’ Plate 6. 
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combination. The uterus and vagina may be enlarged, and the 
external parts distended by any tumour recently expelled. A dis- 
charge may flow from the genitals, and the breasts may enlarge 
and secrete milk, from sympathy with the distended uterus. The 
abdomen, also, may display all the marks of recent distension. 

The examination should bo made without delay ; for the signs 
may disappear before the tenth day ; and, as a general rule, no 
satisfactory results are to be expected atl^ that date. It may 
even be difficult to give a decided opinion pefore this period has 
elapsed, epecially if the foetus be small and the mother vigorous. 

In cases of early abortion, the appearances arc slight and 
evanescent, and before the end of the second month no evidence 
of recent abortion would be discoverable. 

II. SIGNS or RECENT DELPfERY IN THE DEAD. 

The external parts have the same appearance as in the living. 
On opening the abdomen, the uterus is found to present different 
appearances, according to the time that elapsed between delivery 
and death. If death has taken place immediately after parturi- 
tion, the os uteri will be found wide open, and the womb itself 
ffat and flabby, from 9 to 12 inches long, its cavity containing 
large (dots of blood, its inner surface lined by the soft and pulpy 
remains of the decidua, and the attachment of the placenta dis- 
tinctly visible, -characterized by the dark colour, the small number 
of ffocculi, and the semilunar openings . on its surface. 

The size of the womb at periods more remote from delivery 
varies with the degree of contraction. In the first two o|r three 
days after the delivery of a mature child, it is about seven inches 
long by four broad ; its external surtafce is vascular, and marked 
by purple patches ; and when divided it is found to be from an 
inch to an inch and a half thick, of the colour and consistence of 
firm muscular fibre. Its internal surface retains the appearances 
just described. At the end of a week it is between five and six 
inches long and about an inch thick; less vascular, but more 
firm. The inner surface is still bloody, and partially covered by 
decidua. At the end of a fortnight the length does not excieed 
five implies, and after the lapse of a month, it has resumed its 
original size, but the os uteri, never closes so completely as in the 
virgin state. The Fallopian tubes and one or both of the ovaries 
arc found turgid and vascular, and on being cut into present one 
or more corpora lutea. 

III. SIGNS OF A PREVIOUS DELIVERY. 

The external murks consist of silvery lines, or “ shining broken 
streaks, like the remains of cracks,” on the skin of the breasts and 
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abdomen, and especially in the groins. These marks are often 
absent, and when present merely indicate great previous distension 
followed by sudden subsidence. The marks on the abdomen are, 
for obvious reasons, the most fallacious ; but those on the breasts 
are very unlikely to be caused by any other form of distension. 
When the two coexist they furnish strong evidence either of a 
former delivery, or of some distension of the womb producing 
sympathetic enlargement of the breasts. An experienced hand 
will detect in the os uteri a peculiar, jagged condition, on which 
much stress has been laid. The marks of a previous rupture of 
the fourchette or perineum would also afford confirmatory 
evidence. On the other hand, we may find decisive negative 
evidencre in a state of imperforation or narrowness quite incon- 
sistent with either pregnapey or delivery. A perfect hymen 
would also afford a presumption against a previous delivery. 
(See p. 48.) The following case illustrates the difficulty that 
may exist of proving the fact of a previous delivery : — ** We very 
lately examined a patient who had borne five children, and nursed 
three of them, the youngest being now five years old ; the breasts 
were small, but neither flaccid nor pendulous ; the nipples short, 
with not* the least shade of brown colour in the areolce, which 
exhibited only the delicate rose colour so often observed on that 
part of the virgin breast ; there were neither lines nor spots of 
any kind on the abdomen ; the os uteri was small and natural ; 
the vagina contracted, and the fourchette perfectly entire. It 
should be mentioned that this lady never carried her children 
beyond the end of the eighth month.''* 

4. Other Medico-legal Quedions connected with Delivery, 
Two such questions still remain to be examined. 1. Can a 
woman be delivered in a state of unconsciousness? 2. Can a 
woman, if alone and without assistance, prevent her child from 
perishing ? The first of these questions will be examined in this 
place ; the second belongs to the subject of Infanticide. 

Can a woman be delivered in a state of unconsciousness ? This 
question can be answered in the affirmative. The event may 
happen under the influence of narcotics or ardent spirits; and 
during coma, delirium, or puerperal convulsions, attacks of apo- 
plexy, deep sleep, and suspended animation. Cases of unconscious 
delivery are not likely to happen in a female pregnant for the 
first time ; but in women who have borne many children, and 
have easy deliveries, such an event is more probable. 


Montgomery .* * Cyclo. Praot. Med.,’ vol. iv, p. 604, 
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FOETICIDE. INFANTICIDE. LEGITIMACY. 

These subjects cannot be understood without a preliminary 
knowledge of the growth and development of the Embryo and 
Fmtus. 


GROWTH AND DEVELOPMENT OP THE FOETUS. 

It used -to be asserted that a distinct ovum containing a 
defined embryo cannot be discovered in the womb before the 20th 
or 22nd day ; but Velpeau* saw three ova not more than twelve 
days old, and Sir E. Home found a very minute ovum in the 
womb only eight days after impregnation.*!* The following account 
of the development of the embryo is btised chiefly on the descrip- 
tion of Devergio, J with the estimates of length and weight given 
by Hamilton, Burns, Oapuron, Chaussier, Maygrier, Foder^, Orfila, 
Devergie, and Velpeau, and Bichard’s measurements of the foetal 
skeleton ; the French measures and weights being reduced to the 
English standards. 

ISmhryOy Three to Four WeeJcs, -^Lengthy about ^ inch. 
Weighty about 20 grains. Sizcy that of a large ant, or a barley- 
corn. Formy that of a serpent, the head indicated by a swelling, 
the caudal extremity slender, and ending in the umbilical cord ; 
the mouth indicated by a cleft ; the eyes by two black points ; 
the members appearing as nipple-like protuberances. The villosi- 
ties of the chorion uniformly spread over the surface. 

8ix Weeks. — Length, from half an inch to less than an inch. 
Weighty from 40 to 75 grains. The head distinct from the chest, 
and tlie iace from the cranium, and the apertures of the nose, 
mouth, eyes, and cars perceptible; the hands and forearms in the 
middle of the length, and the fingers distinct ; the legs and feet 
situate near the anus; a distinct umbilicus for the attachment of 
the cord, which consists of the omphalo-mesenteric vessels, of 

* ‘ Enibryologie,* p. 60. t Gooch’s * Midwifery,* p. 88. 

t ‘ Medecine Ldgalc,’ art. Infanticide. 
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part of the urachus, of the intestinal tube, aiul of filaments which 
represent the umbilical vessels. The placenta forming ; the 
chorion and amnion still separate ; the uinbilicral vessel very large. 
Points of ossification in the clavicle and maxillary bone. 

Two Months. — Lenffthy variously stated at from 1| inch to 4 
inches. Weighty 2 to 5 drachms. Rudiments of nose, lips, and 
eyelids ; organs of generation visible : arras and higs detached 
from trunk ; anus marked by a dark spot ; rudiments of lungs, 
spleen, and supra-renal capsules ; emeum behind the umbilicus ; 
digestive canal withdrawn into the abdomen ; urachus visible ; 
chorion beginning to touch the amnion at the point opposite the 
insertion of the placenta, which begins to assume its regular 
form ; umbilical vessels becoming twisted. Points of ossification 
in frontal hone and ribs. 

Three Months. — Lengthy rarionsly staled at from 2 to 6 inches. 
Weighty from 1 ounce to 3 ounces. The head voluminous ; the 
eyelids and lips in contact ; membrana pupillaris visible ; fingers 
separated j lower extremities longer than rudimentary tail ; parts 
of generation prominent, and the sex distinguishable by the lens ; 
thymus and supra-renal capsules prestaib ; the ventricles of the 
heart distinct. The decidua uterina and refiexa in contact ; the 
funis containing umbilical vessels and a little gelatinous matter ; 
placenta completely isolated ; the umbilical vesicle, allantois, and 
omphalo-mesenteric vessels have disappeared. 

Four Months. — Lengthy variously stated at from to H-J- 
inches. Weighty 2^ or 3, to 7 or 8 ounces. Skin rosy, and 
tolerably dense ; mouth very large and open ; membrana pupil- 
laris very evident; nails appearing; sex distinct; gall-bladder 
appearing ; meconium in duodenum ; cajcal valve visible ; um- 
bilicus near the pubes. Complete contact of chorion and amnion ; 
membrane forming at point of attachment of placenta to uterus. 
Points of ossification in inferior parts of sacrum ; ossicula audi- 
toria ossified. 

Five Months. — Length, variously stated at from 6 to 10^ 
inches (a still-born male 13, female 13^ ; male born alive 9, 
female 10, inches). Weight, 5 or 7 ounces to 1 pound 1 ounce. 
(A still-born male, 1 pound 13 ounces [Schmitt] ; two still-born 
twin females, 1 pound 6 ounces, and 11 ounces [(i.]). Volume of 
head still comparatively great; nails very distinct; hair of the 
head showing as a light down ; skin w ithout sebaceous covering ; 
heart and kidneys very voluminous ; gall-bladder distiiujt ; meco- 
nium of a yellowish -green tint at commencement of large intes- 
tines. Points of ossification in pubes and os calcis ; germs of the 
permanent teeth. 
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Six Months. — Lengthy variously stated at from 8 to 13^ 
inches. Weighty 1 lb. to 2 lbs. 2 oz. Skin has some appearance 
of fibrous structure, and is covered with down and sebaceous 
matter; the body of the colour, of cinnabar; eyelids still ad- 
herent ; membrana pupillaris still existing ; funis inserted a 
little above the pubes ; meconium in upper part of large intes- 
tines; liver of dark-red colour; gall-bladder contains insipid 
serous fluid ; testes near kidneys. Points of ossification in the 
four divisions of the sternum. Middle point of body at lower end 
of sternum. 

Seven Months. — Lengthy variously stated at from 11 to 16 
inches. Weighty 2 lbs. to 4 lbs. 5 oz. Skin dusky red, thick 
and fibrous, and covered with sebaceous matter; hair about 

inch long ; nails not reaching to ends of fingers ; eyelids no 
longer adhering; membrana pupillaris disappearing; meconium 
occupying nearly all the large intestine ; left lobe of liver 
almost as large as right ; gall-bladder containing bile ; brain 
tinner ; testicles more distant from kidneys. Point of ossifica- 
tion ill the astragalus. Middle point of body a little below the 
sternum. 

FAghl Months. — Lengthy 14 to 18 inches. Weight, 3 lbs. 
4 oz. to 5 lbs, 7 oz. Skin rosy, cx)vered with fine short hairs, and 
with well-marked sebaceous envelope; nails reaching ends of 
fingers ; membrana pupillaris has disappeared ; testicles descend 
into the internal ring. A point of ossification in the last ver- 
tebra of the sacrum. The middle point of the body nearer the 
umbilicus than the sternum, 

Fine Months, or Full Term. — Length, 16 to 20 inches. 
Weighty 4 lbs. 5 oz. to 7 lbs. The head covered with hair about 
an inch long; skin coated with sebaceous matter; the down 
absent, except about the shoulders ; testes have passed inguinal 
ring, and are ol'ten found in scrotum ; meconium at termination 
of large intestine. Point of ossification in centre of cartilage at 
lower end of femur; os hyoides not ossified; four portions of 
occipital bone distinct ; external auditory meatus cartilaginous.'*^ 


* Casper attaches the utmost importance to the state of the ossification in 
the lower epiphyses of the femur, as a means of determining the degree of 
maturity of the foetus ; and as the test is applicable when only a skeleton is 
stand us in stead when all other signs are wanting. 

Though no other long bone exhibits the slightest appearance of ossification 
in the last, or tenth lunar month, of gestation, in the second half of that 
month an ossitie point appears in the lower epiphysis of the femur. This is 
shown by cutting into the knee-ioint, and then taking successive slices of the 
carriage till the greatest diameter is reached. A coloured point thus becomes 
viaible 111 the milk-white cartilage, in the form of a more or less circular light 
blood-red disc, much harder than the surrounding tissue. In decomposed 
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As the growth and development of the foetus has an important 
bearing on the subjects of this chapter, and the estimates just 
given are obviously too general, I have prepared two tables 
founded on the accurate observations of different authors, and 
presenting not only the average weights and Tneasures, but the 
two extremes ; for it is obvious that the extreme values which 
have hitherto been so much neglected in all numerical investiga- 
tions, are often those most needed. (G.)* 

Of the following tables, the first (p. 77) presents the ascer- 
tained weight of the foetus at the several ages specified, the 
second (p. 78) the ascertained length. In both tables the still- 
born are distinguished from those born alive : among the latter 
those only being included who had survived their birth one week 
or less. The foreign weights and measures have been reduced to 
the English standard, fractional parts of an ounce being omitted. 
The number of observations is stated, in order that the value of 
the results may be better appreciated, and that fresh observations 
may at any time be added. 

The weight of the foetus at full term has been made the sub- 
ject of many investigations, and as it is important in itself, and 
interesting as throwing light on the probable limits of variation at 
earlier periods of gestation, the results, as deduced from upwards 
of 20,000 observations, by Quetelet, Camus, Lecieux, and llaude- 
locque, and by Drs. Macaulay and Clark, including the facts in 
the table, are subjoined : — 

Greatest 14 lbs. ; least, 2 lbs. 6 oz. ; average, 6 lbs. 11 oz. 

Weights have been recorded greatly exceeding even this 
maximum. Dr. Merriman gives one exceeding 14 lbs.; Sir 
Kichard Croft one, and Dewees two, of 15 lbs. ; Dr. llamsbotham, 
senior, and Dr. Moore of New York, instances of 16J lbs. ; and 
Mr. Owens, of Ludlow, one of 17 lbs. 12 oz. Even this great 
weight is said to have been exceeded. 

bodies, however, the cartilage ii of a pale dirty-yellow tint, and the ossific 

S oint a dusky red. Casper states, as the result of 464 examinations, that if 
lis point is not seen the fostus cannot be older than 36-37 weeks. When 
this point is not seen in mature infants (and this happens in one case out of 34) 
its absence coincides with defective organization, and retarded development 
in other respects also. The commencement of the ossiiication, when the size 
of the ossific point is that of a hemp seed, or of the head of a fly (half a line) 
indicates an age of 37-38 weeks. In the rare cases in which it has this small 
size at full term, there is defective development elsewhere. A diameter of 
from I to 4 lines, indicates maturity ; and we can conclude, almost certainly, 
that the infant has survived its birth if the ossifle point exceeds 4 lines, or a 
third of an inch in diameter. Casper has seen no exception to this rule ; but 
on the other hand, a less diameter than 3 lines, or a quarter of an inch, is oon- 
■istemt with an infant having survived its birth. 

* A large colleotion of facts and flgures relating to the growth and develop- 
ment of the foetus will be found in Casper’s Handbook, vol. iii. p. 18 et seq. 
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scattered measarenicnts made by Orfila, Madame La Chapelle, &c., complete the number. v.)ne instance of 17 in. 1 lin, at the sixth 
month, and another of 9 in. 10 lin, at the seventh month, are omitted from the table, as being greatly above and below all the other 
figures for the same ages. 

N.B. — It will be observed that the number of observations given in the second line at the head of these tables does not always 
correspond to the sums of the previous figures. This arises from the introduction of the weights and measures of children of which 
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The following is the length of the foetus at full term, as given 
by different English and French authors : — 

(Greatest, 26 inches; least 17 inches; average, li) inches. 

But in certain cases the length has exceeded even this 
maximum. Dewees, for instance, met with a length of 27 inches. 

It may be well to add that, as a rule, still-born infants are 
heavier and longer than those l)om alive, males than females, 
single children than twins, and twins than triplets. 

The signs of maturity and immaturity will be gleaned from the 
foregoing account of tlie development of the foetus ; and they 
will be stated more fully under the head of legitimacy. 

FCETICIDE, OR CRIMINAL ABORTION. 

The crime of abortion consists in iinlawffilly administering to 
any woman, or causing to ho taken by her (whether she be with 
child or not), with intent to procure her miscarriage, any poison 
or other noxious thing, or using for the same purpose any instru- 
ment or other means wdiatsoever ; also in the use of the same 
means w'ith the same intent by any woman being with child 
(24 & 25 Viet. cap. c. § 58, 59). The statute is silent as to the 
distinction between women quiclc and not quich with child. 

The first duty of the medical examiner is to establish the fact 
of abortion by examining any substances that may have been 
expelled from the womb. Having ascertained that they are 
products of conception, he may be required to determine whether 
the abortion w'as due to natural causes, to drugs, or to violence. 
In rare instances, too, he may have to examine the female in 
whom the abortion is alleged to have taken place, in order to 
determine whether or not she has been recently delivered. Three 
different examinations therefore may be required. 

1. An examination of substances expelled from the womb. 

2. An inquiry into the cause of the abortion ; and 

3. An examination of the female supposed to have miscarried. 

1. Substances expelled from the Womb . — It is only in the 

early periods of gestation that this examination will offer any 
difficulty. When the embryo has attained a certain degree of 
development, its appearance is quite characteristic. The rule 
already laid down (p. 63), in speaking of moles and false mem- 
bran^ as signs of pregnancy, must be observed in cases of alleged 
abortion, viz. to admit no substance to be a product of conception 
in which distinct traces of an ovum cannot be recognised. To 
this rule hydatids form a solitary exception. 

The annexed figures from Hunter’s ‘ Gravid Uterus,’ show the 
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appearance of early ova, in contrast with that of a false mem- 
brane discharged in dysmenorrheea. Fig. 11 exhibits a complete 

ovum of about three 
Fig. 11. weeks, with bristles A b, 

A B, traversing the ca- 
vity, from the angles 
A, A, corresponding to 
the Fallopian tubes to 
the point opposite the 
neck of the uterus. 
Fig. 12 shows the same 
ovum with much of its 
anterior wall cut away. 
A small hydatid which 
complicated the figures 
unnecessarily has been 
omitted. The two figures 
are reduced to about 
two-thirds of the ori- 
ginal. Fig. 13 shows an 
ovum of about eight 
weeks, consisting of the 
chorion and its contents, without the decidua. The size 



of the figure is the same as in the original. Fig. 14 represents 
a portion of the lining membrane of the uterus cast off during 

painful menstruation. 
Fig. 12. It presents all the cha- 



racters of a true decidual 
structure, having on the 
side which corresponded 
with the uterine cavity 
a fine cribriform surface, 
and on the reverse side 
the rough flocculent ap- 
pearance characteristic 
of the outer surface of 
membranes ordinarily 
discharged, along with 
the ovum, in abortion. 

♦ Having ascertained 
that the substance sub- 
mitted to our inspection 
is really a product of 


conception, we must 




2. Cause of the Ahortion.-^\n considering tije cause of an 
abortion attributed to drugs or force, it is necessary to be armed 
with some preliminary knowledge respecting the occurrence of 
abortion from natural causes. This is known to be very common, 
especially in the early months, and it has been variously stated as 
occurring in 1 out of 12, or even (Dr. Granville) 1 in 3 of the 
total number of conceptions. Accoucheurs who have had to deal 
chiefly with women in more advanced periods of pregnancy have 
estimated the proportion much lower (e^., 1 in 188, Madame 
La Cliiipelle). The causes of these miscarriages will be con- 
veniently considered under the title of 

Natural Causes. — These are either [a) predisposing, or (?>) 
exciting, a. The predisposing causes may affect either the female 
herself or the ovum. The females most liable to abortion are the? 
plethoric, the irritable, the nervous, the lymphatic, the feeble, and 
the ailing ; also those suffering from excessive or irregular men- 
struation and leucorrhoea; from syphilis, scurvy, asthma, and 
dropsy, and from malignant diseases. Malformations of the pelvis, 
its small size in those who inaiTy very early, tight lacing, and all 
diseases of the womb or its appendages which restrain the com- 
plete development of the organ, also act as predisposing causes. 
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To these may be added, rigidity of the womb in those pregnant 
for the first time at a mature ago, and a relaxed condition of the 
neck. Occasionally, abortion has been epidemic.* 

The predisposing causes dependent on the state of the ovum 
are very numerous, especially in the early months. According to 
Velpeau, of upwards of 200 embryos expelled before the end of 
the third month, at least one half were diseased. The disease 
may be in the membranes, in the placenta, or in the foetus itself ; 
and it may assume any form of structural degeneration. Disease 
of the foetus, or its annexes, affords, of course, a strong probability 
in fiwour of abortion from natural causes. 

A woman who has once miscarried is likely to miscarry again 
from the same cause, and at or about the stme period of gesta- 
tion ; and it is usual to attach some importance to the mere force 
of habit. In a case given by Hcberden {* Commentaries,’ p. 15), 
there were no less than 35 miscarriages. 

h. To the occasional, or exciting (Miuses, belong strong and 
sudden actions of the muscles of the abdomen, as in coughing, 
straining efforts to void urine or fmees, &c.; violent exercise, as in 
dancing ; profuse discharges from the bowels or from the womb 
itself ; undue excutement of the genitid organs ; blows, and various 
forms of mechanical injury. 

All these occasional or exciting causes fail to produce abortion 
when the ovum is sound and the female healthy j but the most 
careful abstinence from all exciting causes will not prevent abor- 
tion when the predisposition from either cause is strong. 

The criminal means are best divided into two classes, general 
and local ; the first acting through the constitution of the mother, 
the second by immediate application to the abdomen or uterus. 

1. General, or Constitutional, Vencesection. — The confidence 
placed by the vulgar in this remedy rests, like many other popu- 
lar fallacies, on high medical authority — that of Hippocrates. 
But it is a notorious fact that pregnant women bear blood-letting 
well, and that it is often the best means of averting a threatened 
abortion. The assumption that blood-letting promotes abortion 
is moreover rebutted % numerous well-attested facts. Cases arc 
recorded of women bled 48, 80, and 87 times in the course of 
their pregnancies, without miscarriage ; and Dr. Kush, who bled 
very freely in the yellow fever of 1793, asserts that not one preg- 
nant woman to whom he prescribed bleeding died or mis- 
carried. 

The popular belief in the efficacy of bleeding from the foot 

* See references to such epidemics in Velpeau’s * Art des Accouchemens,* 
art. Avortement. 



ABOKTIVES. 


83 


rests on no better foundation, nor does the removal of blood by 
leeches to the anm or culca^'x practice rarely resorted to in this 
country — possess any peculiar efficacy. 

Emetics , — It is well known that during the early months of 
pregnancy, and even in some instances throughout its entire dura- 
tion, severe and distressing vomiting occurs, without producing 
abortion. This fact, coupled with the failure of several active 
irritant poisons productive of violent vomiting to cause miscar- 
riage, affords some presumption against the efficacy of emetics, 
except in women strongly predisposed. 

Cathartics , — These remedies, too, ma}' be given repeatedly, 
and in very large doses, without producing abortion, except, as 
before, in women strongly predisposed. Dr. Husk’s experience 
in the yellow fever of 1793 is conclusive on this point.* 

IHurelics, — These remedies are mentioned as calculated to pro- 
duce abortion, but without sufficient reason. Irritant poisons, 
which act in moderate doses as diuretics {e.g.j nitre), may occa- 
sion abortion ; but not simply by their diuretic action. 

One of the irritant poisons specially deserves notice in this 
place : namely, caniharides. It is a strong emetic and purgative, 
and an effective diuretic, acting violently on the organs in the 
immediate neighbourhood of the womb, viz., the bladder and 
rectum, occasioning also intense fever and great weakness; and 
yet even this drug in full doses may fail (as in a case related by 
Mr. Lucas, of Leeds). The frequent failure of such active poisons 
renders the efficacy of less powerful remedies extremely doubtful, 
whore there is no decided predisposition to miscarry. 

Emvienagogues . — Under this name a vast number of active 
and inert remedies are classed, most of which have as little ellect 
on the womb as on other parts of the body. Savm, mercury , 
snakerooti and 'pennyroyal, have been classed under this head. 

Snakeroot and pennyroyal do not appear to be very efficacious. 
Mercury and its preparations, even when given in large doses, so 
as to cause profuse salivation, appear to be attended with little 
risk. But savin has some pretensions to be considered a 
dangerous drug ; for, in common with other irritant poisons, it 
has undoubtedly occasioned abortion in more than one instance, 
though it has failed in others, and in others, again, has killed 
both motiier and child. 

Closely allied to the so-called emmenagogues is the secale cor- 
nutum, or ergot of rye, which possesses the remarkable property 
of exciting the muscular fibres of the uterus to contract, and is 
in frequent use for that purpose. Concerning the efficacy of this 

• * Med. Obaervatious aud Inquiries,* vol. iii. p. 249. 

G 2 
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remedy, much difference of opinion exists. Some authors have 
supposed that the power of the erejot is limited to the period of 
delivery, and to the state of full expansion and development of 
the uterus. But this ojnnion is refuted by cases in which it 
produced abortion at an earlier period of gestation, and experi- 
ments on animals have shown that it may be effectual at any 
period. On the other hand, several cases arc recorded by Drs. 
Condie and Beck, in which repeated large doses of ergot failed to 
produce abortion. 

Tlie root of a plant called the Avtce.a racemosa has the reputa- 
tion of being nearly as active as the ergot. 

DigHalia has been classed among abortives on the strength of 
a case related by Dr. Campbell. Tlie drug was given for dropsy ; 
the child was still-born, and the mother died soon after. Mr. 
W. II. Dickinson (' Med. Chir. Trans.,* vol. xxxiv. p. 1 ) has 
shown that digitalis in such doses as from Jss. to giss. of the in- 
fusion, and Hfxx. to l]|^xl. of the tincture, has a specific action on 
the womb ; and its power of producing abortion, though not 
proved, is to be inferred from the facts stated. 

It results f'rotfl these observations on the power of drugs, 
that there is no medicine that can be depended on to procure 
abortion in women not strongly predisposed ; that, if given in 
doses short of those which risk the life of the mother, they 
would almost certainly I'ail ; that, when they do succeed, they 
place her life in jeopardy, and often sacrifice it ; and that, for 
every case in which the mother escapes, there is probably one at 
least in which mother and offspring both perish, and one in which 
the mother dies, the child remaining intact in the womb. 

Local, or Mechanical means . — These consist either oi external 
violence, or of instrnments introduced into the womb. 

External violence is a sufficient cause of abortion. But it 
would appear that unless it is such as to endanger the life of the 
mother, it is not likely to succeed. 

In 1811 a man was executed at Stafford for the murder of his 
wife. She was pr('gnant, and he succeeded in inducing abortion 
by violently elbowing her in bed, rolling over her, &c. j but he 
also caused lier death.* A female in the last month of her preg- 
nancy was struck on the abdomen by her husband. An extensive 
detachment of the placenta caused the immediate death of the 
foetus, and that of the mother fifty-one hours after.f 

Severe injuries not directly inflicted on the abdomen often fail 
to occasion abortion, llius, Madame La Chapelle tells us of a 
young midwife, who was pregnant and had a narrow pelvis ; and, 
• Smith’s ‘ Forensic Medicine,’ p. 306. t Campbell, op^ cit. p. 131. 
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to procure abortion and avoid the Csesarian section, threw her- 
self from a heij^ht. She died from her wounds, hut did not mis- 
carry. Mauriceau also gives the case of a pregnant female seven 
months gone, who to escape from a fire slid down from the third 
storey, but losing her hold, fell on the stones and fractured her 
forearm ; but thcro was no abortion. 

Tiie same remarks apply to the hitfoduction of instrumenis Uito 
the womb by unskilful persons. In some instances abortion has 
been procured; in others, after considerable injury had been in- 
flicted on the vagina and uterus, the child was born alive ; and 
in all of them the mother’s life has been endangered or sacrificed. 

{Sulphuric acid has been injected into the vagina with a view 
of producing abortion ; and occasioned violent inflammation of 
tlie parts, and adhesion of the os tincm, with the formation of a 
dense membrane over it. After attempting delivery by incisions 
into the neck of the womb, it was found necessary to perform the 
Caesarian operation — and both mother and child died.* 

A case which occurred in the practice of Dr. Wagner, of 
Berlin, illustrates so forcibly the difficulty of procuring abortion 
in women not predisposed, whether by medicines or by force, that 
it will form a fitting conclusion to this subject. 

A young woman, seven months with child, had employed savin 
and other drugs to produce miscarriage. As these failed, her 
paramour bound a strong leathern strap (the thong of a skate) 
tightly round her body. This too availing nothing, he (by 
his own confession) knelt upon her with all his weight, and 
trampled on her while she lay on her back. “ As this also 
failed, he took a sharp-pointed pair of soissors, and proceeded to 
perforate the uterus through the vagina. Much pain and 
hajniorrhage ensued, but did not last long. The woman’s health 
did not suffer in the least ; and pretty much about the regular 
time, a living child was brought into the world without any marks 
of external injury upon it.” 

^Examination of the female, — We should be guided in this by 
the signs already laid down at p. 69 ; bearing in mind that they 
are loss strongly developed in the early mouths, and that before 
two months little dependence can be placed on them. 

If the female dies, we may be required to examine the body, 
and must be guided by the signs of delivery as at the full period, 
but less distinct as the period of utero -gestation is earlier. 

The following is a summary of the chief points to be attended 
to in cases of abortion : — 

* Report of M. Guerin to the Academie Nationale of Paris, cited in the 
Lancet,* vol. viii. p. as. 
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1. The supposed product of conception must be submitted to 
minute and careful examination. If a feetus has been expelled, 
its age must be determined by the rules already laid down, 

2. The reputed mother, whether alive or dead, must then be 
examined; — if alive, we must ascertain, if possible, whether 
there was such a predisposition to abortion as to account for it 
without attributing great efficacy to the means employed. To 
determine whether or not such a predisposition exists, we must 
inquire into the general state of health of the mother before the 
abortion took place, and especially whether she has had previous 
abortions — and if so whether they occurred at or about the same 
period of gestation. If the female died from the means employed, 
we must use the same care in examining the uterus, and must 
observe the rules hereafter to he laid down for conducting post- 
mortem examinations. 

Some questions of medical ethics mix themselves up with the 
question of abortion, as 

ZTnder what circumstances^ and hy what meanSf iv it morally 
and legally proyer to induce premature delivery 1 and what cir» 
cumstances will justify the Casarian operation ^ 

Such questions are easily answered. The medical man is clearly 
justified in resorting to any measure which promises to preserve 
the life of mother and child when both are threatened; and 
where one only cun he preserved, the female herself may use her 
right of self-preservation, and choose whether her own life or 
that of her child shall fall a sacrifice to the means recommended. 

infa:;ticide. 

There are no criminals who meet with so much sympathy as 
w^omen guilty of Infanticide. This feeling, largely shared by mem- 
bers both of the medical and legal profession, is partly explained 
by the exceptional nature of the crime, and partly perhaps by the 
extreme harshness and cruelty of a former statute (21 Jac. I, 
cap. 27), which virtually visited the concealment of shame wdth 
the punishment of murder. It was under the influence of that 
injustice that Dr. William Hunter, in 1783, wrote his celebrated 
essay ‘ On the Uncertainty of the Signs of Murder in the Case of 
Bastard Children.' About a quarter of a century later (1803) an 
Act was passed decreeing that w’omen accused of infanticide should 
be tried by the same rules of evidence as obtain in other trials 
for murder; but that if acquitted, they may be tried for conceal- 
ment of the birth, and, if found guilty, punished by imprisonment 
for a term not exceeding tw’o years. 
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The provisions of this statute were confirmed by an Act passed 
June, 1828 (9 Geo. IV. cap. 31), which also provides that it shall 
not be necessary to prove whether the child died before, at, or 
after its birth. The Consolidation Act (24 and 25 Vic. cap. 100) 
adopts and extends these provisions.* 

Questions of infanticide are necessarily more complicated than 
those of homicide in general ; for, before inquiring how a child 
has come by its death, it is necessary to show that it was born 
alive. The suspected mother may also have to be examined, in 
order to determine whether or not she has been recently delivered. 

Two classes of questions, then, may be raised in cases of infau> 
ticide ; the one relating to the child ; the other to the mother. 

Those relating to the child are the following : — 

1. What is the degree of maturity of the child? 

2. Was the child born alive ? 

3. If born alive, how long did it survive its birth ? 

4. How long has the child been dead ? 

5. What was the cause of death ? 

I. MATUBITY OF THE CHILD. 

This will be determined by a careful comparison of the length 
and weight of the child, the position of the centre of the body, 
the proportional development of its parts, the growth of the hair 
and nails, the state of the shin, the presence or absence of the 
membrana pupillaris : and, in the male, the descent or non- 
descent of the testicles, &c. (See ante p. 73). 

II. WAS THE CHILD BOBN ALIVE? 

The legal meaning of the term horn alive. To constitute 
live-birth, the child must be alive after the whole body has been 

* § 60. Concealing the birth of a child, is to the following effect **If any 
woman shall be delivered of a child, every person who shall, by any secret dis- 
position of the dead body of the said child, whether such child died before, at, 
or after its birth, endeavour to conceal the birth thereof, shall bo guilty of a 
misdemeanour, and being convicted thereof shall be liable at the discretion of 
the Court, to be imprisoned for any term not exceeding two years, with or 
without hard labour ; provided that if any person tried for the murder of any 
child shall be acquitted thereof, it shall be lawful for the jury, by whose verdict 
such ])erson shall be aeejuitted, to find, in case it shall so appear in evidence, 
that the child had recently been bom, and that such person did, by some 
secret disposition of the dead body of such child, endeavour to conceal the 
birth thereof, and thereupon the Court may pass such sentence as if such 
person had been convicted upon an indictment for the concealment of the 
birth.” 

In Scotland concealment of pregnancy is a statutory offence. By the 
4®th Geo. 111. n. 14 it is enacted that “ if any woman shall conceal her preg- 
nancy during the whole period thereof, and shall not call for and make use of 
Msistance in the birth, and if the child be found dead or amissing, she shall 
be imprisoned for a period not exceeding two years.” It is common to prefer 
this charge of concealment instead of the graver one of child-murder. 
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brought into the world ; and it must have an independent circu- 
lation 5 but this does not imply the severance of the umbilical 
cord. 

In examining the body of a child with a view to determine 
whether it was born aliv’^e, the chief point to be attended to is tlie 
state of the lungs t for if we find in these organs signs of respi- 
ration, there is a probability in favour of live-birth ; if not, there 
is an equally strong probability that the child was still-born. 
But as, in the absence of signs of respiration, proof may still 
bo forthcoming that a child has or has not been born alive, 
the present inquiry will consist of two parts. 1. The evi- 
dence of live-birtli, prior to, and independent of, respiration. 
2, The evidence of live-birth subsequent to, and deduced from, 
rcsy>iratiori. 

TAe evidence of live-birth prior to respiration is either negative 
or positive, — negative when we find signs of previous death 
within the womb, and positive when there are such injuries on 
the body of the child as must have been inflicted while the blood 
was still circulating, and so extensive and severe that they 
could not have resulted from accident, or have taken place during 
the birth. 

Intra-utenne maceration , — A child that has died in the womb, 
and there undergone maceration, presents the following appear- 
ances : — All parts of the body are shrunken and flaccid, the chest 
and abdomen flattened, the ribs distinctly visible through the skin, 
the ilia prominent, the head so soft and yielding that it falls flat 
in whatever position it may be placed, and the periosteum readily 
separates from the bones. Tlie cuticle is detached in patches, 
and easily separates from the true skin, and on the hands and 
feet is white, thick, and wrinkled, as if from the application of a 
poultice. The true skin is more or less extensively discoloured, 
the ebange beginning on the abdomen, which has a mottled 
appearance, blending a rose and aipli colour. Elsewhere the skin 
assumes a brownish-red, without admixture of green ; and the 
parts of generation have a deep-red colour, as ha^ also, in a less 
degree, the head and face. The umbilical cord is straight and 
flaccid. The whole surface is covered with a soapy fluid, so that 
tlie body, when handled, slips from the grasp. The cellular 
membrane, when cut, is found filled with reddened serum, and in 
parts, especially in the scalp, with a substance aptly compared 
to gooseberry jelly. The cavities are filled with an abundant 
bloody serum, and the minute structure of the visdara, which are 
tinged throughout of a reddish-brown colour, is very distinct. 

These appearances, which are more or less distinct, as the child 
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has lain a longer or shorter time dead in the womb, cannot be 
mistaken for those due to any other cause. Tl^y are quite 
different from the 

effects of putrefac- Fig. 15. 

tion, whether in air 
or water, and the 
putrefactive odour 
is entirely want- 
ing. But, of course 
they are not present 
when the death of 
the foetus took place 
only a short time be- 
fore its expulsion 
from the womb. The 
annexed engraving 
shows the appear- 
ance of the body of 
a fu3tus in wliich 
intra-uterinc mace- 
ration had proceeded 
80 far as to cause ex- 
tensive separation of 
the cuticle. The co- 
lour of the true skin 
was a deep rosy red 
on the body, a deeper 
tint on the head, and 
a still stronger colour 
on the parts of gene- 
ration. 

The single case in which, anterior to, and independent of 
respiration, we may state that a child was born alive, is, when 
we find marks of violence on the body so severe that they could 
not have originated during the birth, and attended with hmmor- 
rhage so abundant that it could only have occurred while the blood 
was still circulating. Thus Devergie relates a case of an infant 
that had not breathed, yet was proved to have been murdered, 
by extensive wotinds and marks of great violence on the bead, 
with copious elf^ion of blood.* To justify a positive opinion, 
the loss of bloo(^ mu^t be large ; for a severe wound inflicted on 
a plethoric infalit after the circulation had. ceased, might bo 
attended with cAnsiderable haemorrhage. 

* * Annales dTIygiSne,* May, 1837. 
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There are two cases, then, in which, independent of, and an- 
terior to, respiration, we may decide the question, “ was the child 
horn alive ?” negatively, when we find the marks of iiitra-utcrino 
maceration ; affirmatively, when we discover injuries so extensive 
and severe, that they must have been inflicted after the birth, 
and while the blood was still circulating. 

But the cases must needs bo very rare in which evidence can 
be obtained, or will be needed, of live-birth before respiration ; 
for very few. children in whom the blood is still circulating are 
born without breathing, at least imperfectly. 

In the great majority of cases, then, evidence of live-birth must 
be sought for in the lungs, proof of respiration being the first link 
in the chain of evidence that the child was born alive. We 
have first to show that the child had breathed, and then that the 
act of breathing took place after the birth; for it may have 
breathed during the birth and yet have perished before that com- 
plete delivery which constitutes live birth. 

HAS THE CHILD BEEATHED ? 

The best evidence of respiration is the change it produces in 
the external appearance of the lungs ; and, were it not that infla- 
tion gives rise to the same change, mere inspection would supersede 
all other tests. As it is, it serves to establish the alternative of 
respiration or inflation when all other means fail. 

Lungs which have neither breathed nor been inflated, are of a 
uniform firm texture throughout, and resemble in colour and 
consistence the adult liver. Their surface is marked by slight 
furrows, which obscurely denote the division of the lobules. In 
lungs that are full of blood, these are scarcely visible ; but in lungs 
that contain little blood, they are more distinct, and are very 
strongly marked after intra-uterine maceration. The lungs are 
also sometimes found studded with small melanotic spots of 
various shapes. 

The effect of respiration or inflation varies according to its 
degree. The smallest quantity of air developes some of the cells 
on the surface of the lungs, and these form the best proof of the 
admission of air in one or other of these ways. The right lung, 
and especially the edges and concave surface of its upp^ lobe, 
admit air most readily ; and it is here that the first effects of 
inflation or respiration must be looked for. 

The appearance of the air-cells thus developed is highly charac- 
teristic. If the lungs are fresh and full of blood, they take the 
form of brilliant vermilion spots ; if the lungs contain less blood, 
or are examined some days after death, the spots are of a lighter 
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tint; and in children wlio have survived their birth some days 
they have very nearly the hue of the healthy adult lung. 

The form and arrangement of these cells are not 
less charac^teristic than their colour: they are 
angular, are not perceptibly raised, and are obvi- 
o\isly in the substance, though near the surface, of 
the lung. The grouping of the cells is generally 
irregular, but they are sometimes found in regular 
and symmetrical groups of four. Their ordinary 
appearance and grouping is shown in the annexed 
wood-cut, taken from a coloured drawing of lungs which re- 
spiration had been imperfectly set up.* 

The only appearances on tlie surface of the lungs with which 
these developed air-cells might possibly be confounded, are, 1, 
melanotic spots; 2, spots of blood; and 3, air-bubbles, the pro- 
duct of putrefaction. The first two appearances are at once 
distinguished by their characteristic colour, and the absence of 
anything resembling a developed texture. Both kinds of spot 
generally assume a round form. 

The appearances caused by putrefaction are quite as character- 
istic. The air collects on the surface, and between the lobes of the 
lungs, either in detached projecting globules, the size of peas, or 
in strings of small vesicles, like a fine mercurial injection beneath 
tissue-paper. It is evidently contained in the cellular membrane 
which connects the pleura with the surlacc of the lung, and its 
true situation is often pointed out by a small globule seated on a 
larger one. If these appearances were not sufficient to distinguish 
air, the product of putrefaction, from air in the air-cells, it would 
suffice to pass the finger over the surface of the lung. The air 
follows the movement of the finger, and a gentle pressure effaces 
the bubbles, and even breaks down the larger globules. No 
amount of pressure so applied will force the air out of the air-cells, 
or in any way alter their appearance. 

Some authors, as will be presently more fully stated, have 
spoken of an emphysema of the foetal lungs as giving rise to some 
difficulty in applying the hydrostatic test ; but it will be shown 
that this so-called emphysema is merely an incipient process of 
putrefaction, causing the same appearances, and admitting of the 
same ready discrimination. The subjoined engraving (fig. 17) is 
as faithful a representation, on a somewhat enlarged scale, as 
it is possible to give, without colour, of the appearai\ces just 
described. With the exception of the large air-bubbles, taken 

Ih® air-cells as a group of small globules, like millet 
seeds, arranged closely side by side, on the same level. (G.) 
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from another subject, they were all present on a limited space of 
the same lun^. The air-cells are recognised by their ])eculiar 
shape and grouping ; the rounded darh spots are melanotic, the 
fainter spots are elfnsed blood ; the string of small light round 
dots, and the large circular spots, arc air-bubbles. 

The contact of the air with 
the surface of the fresli foetal 
lung gives rise to exactly the 
same change of colour as is seen 
i tlic developed air-cells; but 
this contact of air in no way 
alters their texture. 

The appearance of the de- 
veloped air-cells is, therefore, 
characteristic; it furnishes un- 
deniable proof cither of respira- 
tion or of inflation. Tt is the 
only lung-test to which no serious objection can be oflered ; 
and it is as delicate as it is simple ; for it detects a quantity 
of air too small to affect the specific gravity either of the whole 
lung, or of the parts into which it has been introduced. I have 
repeatedly detected at a glance, in the superficial air-cells, 
a quantity of air insufficient to render the smallest fragment of 
lung buoyant ; and t have never found these signs of respiration 
absent in any case in which a child was stated to have breathed, 
though for the shortest space of time. In one case in which the 
child was reported to have given only three gasps, the result was 
obvious, at a glance, in the bright vermilion-coloured groups of 
developed air-cells scattered over the surface of the right 
lung. (G.) 

If respiration produced a different appearance in the air-cells from 
that caused by inflation, and we could infallibly distinguish the one 
from the other, there would be no need of any other lung-test. 

Now, Devergie,* after stating, correctly enough, that a careful 
examination had enabled him to distinguish, d •priori^ and without 
any other research, lungs belonging to a still-born infant from 
those of an infant which had breathed ; and also to determine 
whether the air had dilated all parts of the lungs, or merely 
certain portions, adds, that ” in many cases he could determine 
whether the distension of the lungs with air was the effect of 
respiration or of insufflation.” In respiration he states that 
there is a minute injection of capillary vessels on the surface of 
the air-cells, which does not take place in inflation. This distinc- 

* * M^decine Legale,* art. Infanticide. 
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tion may be well founded, but as it deals with very minute parts, 
and, according to the author’s own statement, is to bo relied on 
only in but not in all cases, it may be set down as unfit 

for medico-legal use. 1 have not myself observed such a dilfer- 
cnce between the effects of inflation and respiration as to pretend 
to be able in this way to distinguish tlie one from the other. (G.) 

Developed air-cells, then, form the best, and only necessary 
proof, of the admission of air into the lungs ; and they are to be 
found in every case of respiration or inflation, however limited 
in extent, or slight in degree.’**' The number of the cells is, 
moreover, a measure of the extent to which these processes have 
been carried. When respiration is complete, the lungs present 
the same spongy, crepitant character as in the adult, and difler 
from them only in having a more rosy hue, 

Defore proceeding to the other lung-tests, we must premise < 
that respiration is not a sudden, but a gradual process ; that it is 
rai'cly, perhaps never, completed in a few respirations ; that it 
very often remains incomplete and partial after many hours, days, 
or even weeks ; and that in some grown-up persons portions of 
lung are even believed to retain their fmtal state. In the great 
majority of cases of infanticide, therefore, we shall have to deal 
with lungs in which respiration has been very incompletely set 
up. Hence the importance of a sign which stands us in stead 
where, as will be presently shown, every other test may fail. 

Hut the admission of air into the cells of the lungs is not the 
only eflect of respiration. As a general rule it is attended by an 
increased afflux of blood, adding to the weight of the lungs, both 
when taken by themselves, and when compared with the weight 
of the body to which they belong. This increase of weight, 
absolute and relative, has been made the basis of two lung-tests. 

Absolute Weight of the Lungs . — This test of respiration rests 
on the assumption that the arteries and veins of lungs which 
have not respired, are empty, and in a state of collapse, while 
after respiration they become more or less filled with blood. That 
this statement of Fodere, since corrected by Orfila and Devergic, 
is most erroneous, I have had many opportunities of proving ; for 
I have found lungs which hud breathed almost destitute of blood ; 
and others that had never admitted air, or presented only a few 
groups of developed cells, gorged with blood in every part. (G.) 

The early estimates of weight were in accordance with these 
mistaken assumptions. The lungs of mature children before 

* Tt is strange that this simple sign of respiration should have been so 

olien overlooked. Cruveilhier, in his * JMorbid Anatomy,’ depicts the bright 
vermilion air-cells as a disease of the foetal lungs. 
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respiration were stated to weigh one ounce, or 480 grains ; after 
respiration two ounces, or 960 grains. How remote these esti- 
mates were from the truth, the following averages, founded on 
upwards of 400 observations on mature children, will show : — 
Still-born, 874 grains ; children who had survived their birth one 
month or less, 1072 grains. The observed weight, therefore, in 
still-born children is nearly double the rude estimate of authors ; 
and the increase after respiration, instead of being equal to the 
original weight, is less than one-fourth. These averages difler 


too little to admit of application in a court of law ; 

the extreme 

figures are still more conclusive 

1 , as the comparison 

made in the 

following table will show.* 



Before 

After 

Before 

After 

Bcspiration. 

Eespiration. 

Eespiration. 

Eespiration 

610 

510 

694 


520 

— 

703 

— 

550 

646 j 

713 

726 

— 

562 j 

744 

746 

686 

590 

— 

774 

630 (two) -r- j 

— 

861 

632 

— 

— 

920 

640 

— 

1054 

1000 

647 * 

— 

— 

1173 

658 

— 

— 

1189 

666 

— 

— 

1203 

683 

675 

1480 • 

— 

687 

— 

1950t 

— 



Before. After. 



Maximum . . 

1950 1203 



Minimum . . 

510 610 



Mean .... 

769 ‘ 820 



From this table it appears that out of 34 cases, there is not 
one in which we could have stated, by means of this test alone, 
that respiration bad, or had not, taken place ; while, in two in- 
stances, the great weight of the lungs would have led us to infer 
respiration in still-born infants. 

As in most cases of alleged infanticide the lungs, if the child 
has breathed at all, are found to contain but little air, it is 
important to determine the effect of imperfect respiration in 
increasing their weight. The following are the average figures 

* For the particulars of these observations, which arc all taken from English 
auarces, see ‘ Lancet/ Oct. 1, 1842. The case markedf lias been subsequentlj 
added. It is given on the autliority of Dr. Taylor. 
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from a large number of facts: — Still-born, 874 grains; imperfect 
respiration, 988 ; perfect respiration, 1195. So that the efiect of 
imperfect respiration is to increase the weight of the lungs by 
about 100 grains, or one-eighth of their original weight. 

Different durations of respiration affect tlie weight of the 
lungs as follows: — Still-born, 874 grains; less than one hour, 
918; twelve hours, 853; one day, 1000; one month and less, 
1072 grains. Hence one hour^s respiration adds less than 50 
grains to the weight of the lungs, which is increased by only 126 
grains when respiration has lasted one day. 

If additional evidence were required of the uselessness of this 
test, it might be found in a comparison of the weight of the lungs 
in two children born alive with the same weight of body. In the 
one the lungs weighed 494, in the other 1544 grains, or more 
tlian three-fold. 

The difference, then, between the absolute weight of the lungs 
before and after respiration, and especially after imperfect respi- 
ration, or respiration of short continuance, is much too slight to 
be used as a test ; and tlie inference drawn from a comparison of 
average weights is fully confirmed by that of the e.Ktremes. 

The absolute weight of the lungs has been recommended as a 
moans of distinguishing respiration from inflation. But this it 
cannot do ; for it is obvious that inflated lungs are, as to’ the 
blood they contain, in the exact condition of Antal lungs. 

Ratio of Lmgs to Body, — Ploucquefs Test . — Before examining 
tins test, we must premise that still-born infants are heavier by 
about one-third than those born alive ; that males are heavier 
than females; that the ratio of the lungs to the body decreases as 
the weight of the body increases ; and that the weight o 1' the 
lungs is even more variable than that of the* body. 

This test is a good example of the futility of conclusions drawn 
from a small number of facts. Ploucquet, making use of three 
facts, only two of which were strictly comparable, happened to 
obtain the proportion before respiration, of 1 to 70; after respi- 
ratiou, of 1 to 35. But that these figures are very far removed 
from the true proportions, the following averages, drawn from 
more than 400 observations on mature children, will show — 
8tiU-born 1:57, instead of 1:70; children surviving one month or 
less 1:38 instead of 1:35, The extremes, which, as before ob- 
served, are the values required for practical purposes, are shown 
in the following table 
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Before 

After ! 

Before 

After 

Respiration. Ecspiratitni. 

Respiration. 

Respiration. 

1:91 

— 

1:54 • 

1:55 

1:82 

— 

1:51 (two) 

1:52 

1:74 

— 

1:49 

1:19 

1:71 

(two) 


1:18 

1:70 

— 

— 

1:46 

1:67 

1:65 

1:15 

1:45 

1:61 

1:61 

— 

1:44 (two) 

1:60 

— 

— 

1:41 

1:59 

1:59 1 

— 

1:39 

1:57 

(three) 1;56 

Ajtaximnm . . 

Aliniimim . . . 

Moan . . . , 

1:21 

Before. After. 

1:21 1:39 

1:91 1:65 

1:60 1:50 



The results of this table differ somewhat from those obtained 
in the case of the absolute weight of the lungs ; for in 7 cases 
out of 33 there is a probability, derived from the low ratio, that 
resinration had not taken place ; but, on the other hand, there is 
one c{»se in which, relying on the high ratio of 1:21, we should 
have mistaken a still-born child for one that had breathed. 

The following are the mean proportions after different dura- 
tions of respirations: — Still-born, 1:57; less than one hour, 1-51; 
12 hours, 1:53; 1 day, 1:48; 1 month, or less, 1:38. 

The difference between these several proportions is certainly 
much too small to justify the use of the test in cases of imperfect 
respiration, in which alone it w’ould be required. 

If further proof were needed of the futility of this test, it 
might be found by a simple comparison, llie weight of the 
body being in each of two children born alive 32,430 grains, the 
lungs bore to the body in the one the proportion of 1 to 21, in 
the other of 1 to 66 ; the first ratio being more than three times 
as great as the second. 

The same remarks, then, f»pply to both these tests. Simple 
inspection would render them superfluons even if they were useful, 
and they cannot serve to distinguish inflation from respiration : 
therefore both tests should be allowed to fall into disuse as alike 
unsafe and unnecessary. 

The Il^drostatic This test is very interesting from the 

controversies to which it has given rise, tlie important purpose to 
W’hich it was tjpphcd, and the high value formerly assigned to it. 
That it may be understood, it mast be premised, that though, 
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when first proposed, it was erroneously considered a test of live or 
still-birth, it is merely a test of respiration : also that the test 
has undergone several modifications since it was first propose«l 
towards the end of the seventeenth century. Originally, and till 
a comparatively recent period, it coiisisted in )>lacing the lungs, 
with or without the heart attached, in a vessel of water of the 
temperature of about 60^'. This rough test was first modified to 
the extent of dividing the lungs into several pieces, and experi • 
menting with them as with the entire lungs. The test, as now 
perl’ormed, consists in first immersing these j)ieee8 of the lungs in 
water, and then applying to them the subsidiary test of pressure. 
It will be presently seen that the objections to the hydrostatic 
test apply to it chiefiy as originally performed; and that this 
addition of pressure removes at least one objection, though it 
leaves others in full force, and opens an impormnt inquiry as to 
the distinction between the effects of respiratiomand intlation. 

It will be convenient to consider first the v^ne of the test as 
originally performed, including the addition sulitequently made 
of dividing the lungs into several portions, but without submitting 
them to pressure ; and with the distinct understanding that it 
can in no case be a teat of live-birth, but only of respiratJlon. A 
supporter of the test thus applied would assert on its behalf, that, 
if the lungs, whether entire or divided into portions, when placed 
in a vessel of water, sink to the bottom, respiration has not taken 
place. 

To this assertion there are two objections. 1. That respiration 
may have taken place, and yet both the entire lungs, and the 
several parts into which they have been divided, may sink in con- 
sequence of disease, 2. That respiration may have taken place, 
but to so limited an extent, or in so imperfect a manner, that 
the lungs and every part of them, though perfectly healthy, and 
containing only the ordinary quantity of blood, may nevertheless 
sink. 

In examining the first objection, it must be borne in mind that 
disease may exist before respiration or supervene after it. If 
before respiration, and the disease does not aftect every part of 
the lungs, the healthy portions would receive air and float, if the 
quantity of air admitted into them were sufficient. If, on the 
other hand, the disease supervene after respiration, it is unlikely 
(though a case of double pneumonia fatal the eighth day, in which 
both lungs “ sank completely even to their smallest particles,*’ is 
recorded by Casper) that it would consolidate the whole of both 
lungs. Some portions, therefore, would be found to float. So 
that, whether the disease occurred before or after respiration, the 

H 
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cases must be extremely rare in which it would constitute a valid 
objection. 

In the cuse of partial disease of the lungs, the first objection 
merges in the second ; for if lungs healthy in all their parts may 
respire without becoming buoyant, it follows that the healthy 
portions of diseased lungs may receive air in quantities equally 
inadequate to cause them to float. 

I'hat the second objection, viz. : — That respiration may have 
taken place, but to so limited an extent, or so imperfectly, that 
the lungs and every part of them, though perfectly healthy, 
and containing ordy the usual quantity of blood, may sink, is 
valid, a single case will suffice to ])rove. In a female twin, 
weigliing little short of five pounds and probably nearly mature, 
“The substance .of the lungs was healthy, of a deep Modena-red 
colour, with here and there patches of a somewhat lighter hue.’* 
There was no crepitation under the knife, nor any congestion.* 
Both lungs, when placed in water, sank with ccjual rapidity ; 
as did every one of the fifteen pieces jnto which each lung was 
divided : and on compression below the surface no air-bubbles 
escai)ed. Tliis child had survived its birth twenty-four hours, 
and this case is by no means unique ; for similar ones have been 
reported by Bernt, Kcmer, Orfila, Daniel, Schenk, and Osiander. 

Bilbard, meeting with some of these cxises, fell into the strange 
error of su])posing, that children may survive their birth for 
hours, and even days, without breathing."|’ 1 have myself re- 
peatedly examined lungs in which respiration had been very 
imperfectly set uj) in several parts of one or both, and yet only 
one or two of these parts floated. But I have not met with any 
instance in which every portion of both lungs sank. (G.) 

The two obje(!tions, then, to the statement that the sinking of 
the lungs, whether entire or divided, is a proof that respiration 
has not taken jilace, are both valid as applied to the hydrostatic 
test in its original form ; and they of course apply equally to 
lungs healthy in all their parts, and to those which have only 
portions of their structure free from disease. 

Let us now suppose that the lungs, or one or more of the 
parts into which they have been divided, float ; and that this 
buoyancy of the whole lung, or of its parts, is alleged as proof 
that respiration has taken place. This assertion would be met 
by three distinct objections. The buoyancy may be due, not to 
respiration, but 1. to Emphysema; 2. to Putrefaction; or 3. to 
inflation. 

* Dr. Taylor in ‘ (luy’s Hospital Reports,* No. v. case 4. 
t * Maladies des Kui'ans/ title Yiabiiit^, 
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1. The first objection, that the lungs may float in consequence of 
emphysema, is easily disposed of. The term emphysema, in its 
usual acceptation, means an enlargement or rupture of the air- 
cells caused by air introduced in respiration, or by inflation. Now, 
air introduced in respiration will so expand the air-cell as to 
furnish, independent of the emphysema itself, distinct proof that 
the child has breathed ; and, if the emphysema were caused by 
inflation, the first objection would become identical with the 
third. liut the emphysema urged as an, objection to the hydro- 
static test is quite a different thing, suj)po8ed to bo due to air 
generated by some peculiar action of the lung tissues. This was 
Dr. Cummin’s* opinion. He thought that infants might suffer 
violence in the birth through the labour being tedious and the 
mother malformed; that the sides of the chest might he so 
pressed against the substance of the lungs as to injure them ; 
that so “ they became inflamed and puffy, containing air in large 
vesicles on their surface, and this is what some authors call 
emphysema.’^ Lecieux also, in extracting an infant by the feet, 
often found that a part of the lungs floated, though the child 
died in the course of the delivery, and had certainly not breathed. 
He could not attribute this buoyancy to putrefaction, for the 
infant was fresh, and was examined soon after extraction ; but 
he thought that as we sometimes sec a wound or bruise, especially 
on the head, accompanied by an emphysematous swelling, the 
lungs, during the extraction of the fu'tus, might snlfer a sort of 
contusion ; that blood might be effused into their tissue, might 
lead to the formation of some bubbles of air, and to the conse- 
quent buoyancy of a part of the luiigs.’f* 

The true explanation of the formation of air in the tissue of 
lungs free from putrefaction is to he found in a sim^de fact that 
came under iny notice in the winter of 1840. I examined the 
body of a mature still-born fu*tns, within forty-eight hours of its 
extraction by instruments. There was not the slightest trace of 
})utrefaction in the body or in the lungs; no change of colour, 
no softening of the tissues, no putrefactive odour, and, with the 
exception of a vesicle the size of a pea on the surface of one of 
the lungs, no formation of gas. The lungs, which were gorged 
with blood, were extracted, put into a gallipot, and carried in the 
pocket about two hours ; at the end of which time their whole 
surface was found studded with vesicles, some as large as a pea, 
others smaller than a pin’s head. 

In that short space of time a very* large quantity of gas was 

* ‘ The Proofs of Infanticide Considered/ by William Cummin, M.D., p. 61 . 
t Lecieux : ‘ Considerations Medico-l^gales sur ITnfanticide.’ 

H 2 
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developed, thoiigli tlie lungs had certainly sustained no injury in 
the birth, and no single sign of putrefaction could be detected.* 

This incixfient putrefaction, for it is nothing less, is not limited 
to the lungs, but occurs in ellusions of blood on the brain (of 
which I have seen two examples) and in parts of the body con- 
taining an unusual quantity of blood. The lungs in which it 
occurs are usually congested, or the seat of the pulmonary apo- 
plexy which is so apt to occur in tedious labours, or in infants 
extracted by instruments. 

This so-called emphysema being, therefore, nothing more than 
an incipient process of putretaction, the first objection to the 
floating of the lungs as proof of respiration merges in the second; 
and instead of three objections we have two : 1. The formation 
of air in the cellular tissue in consequence of incipient or advanced 
putrefaction : and 2- Inflation. 

1. 1* Ilf refaction . — The possibility^ of the lungs floating from 
putrefaction was formerly questioned, but without reason. The 
real origin of the doubt is shown by some experiments which I 
made in the winter of 1839. 

Tlie lungs of some still-born children, when placed in water, 
as soon as j)utrcfaction set in, rose gradually to the surface, 
remained there several days and then slowly sank to the bottom. 
In other lungs, large air-vesicles w-ere formed on the surface, but 
not ill sufficient number to render them buoyant ; in others, 
again, though the lungs gave out a strong putrefactive odour, 
there were no air-vesicles, and no tendency to rise to the surflice, 
nor did tliey ever float either in the water in which they had 
stood, or in fresh water. 

There is, therefore, no doubt that gases developed in the various 
stages of putrefaction may cause lungs that have not breathed to 
float; and this objection to the hydrostatic test, as originally 
performed, is accordingly valid. 

2. Injlafion . — 'JIic objection that the lungs may be rendered 
buoyant by inflation, is also valid, as the possibility of so inflating 
the lungs as to cause them to float is universally admitted. 

On refcrriiiK to Ca*- per’s Handbook (vol. iii. p, 68) it will be seen that he 
only wanted such a fart as this to complete his exposure of the weakness of the 
^rrouiids on which this objection of emphysema has been made to rest. His 
criticisms certainly warrant the statement "that not one single well-observed 
and incontostible case of emphysema developing itself spontaneously within 
the lunjfs of a Imtus, born without artificial assistance, is known, and it is not, 
therefore, permissible in forensic practice, to attribute the buoyancy of the 
lung-s of new-born children, brought forth in sccrcoy and without artificial 
assistance, to this cause.” The words “ without artificial assistance,” intro- 
duced to meet a case by Heeker, to which Casper attaches undue importance, 
would have been rendered unnecessary by a knowledge of the eTperimmtum 
cruois desoribed above, and now upwards of 30 years old. 
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It follows, then, that to the Hydrostatic Test, as originally 
applied, and used merely as a test of respiration, there are four 
valid objections ; two to the sinking of the lungs as a sign that 
respiration has not taken place, and two to the floating as a proof 
that it has : to the sinking as a proof of non-respiration, disease, 
and imperfect respiration ; to the floating ns a proof of respira- 
tion, putrefaction (in its several degrees and stages) and inflation. 

8uch was the hydrostatic test, up to the time of the introduc- 
tion of pressure as an auxiliary. 

Tlw Hydrostatic Test modified hy Pressure . — The mode of 
applying pressure is not material, provided it be not carried to 
the extent of destroying the lung texture. Air, the product of 
putrefaction, is readily expelled by the pressure of the finger and 
thumb under water; but if stronger pressure be required, the 
fragment of lung may be placed in a clean cloth, and the cloth * 
twisted opposite ways. In experiments presently to be described, 
the fragments of lung were submitted to still stronger pressure 
by treading the cloth under foot. 

A supporter of the hydrostatic test, in this its modern signifi- 
cation, would assert, on its behalf, that if the lungs, both entire 
and divided, when placed in water, sink, both before and after 
being submitted to pressure, that respiration has not taken place. 
The objections to this assertion are the same that apply to the 
earlier test, viz., disease and imperfect respiration ; with this 
diflerence, however, that portions of lung containing a large 
quantity of blood and too little air to render them buoyant, 
might possibly float after a portion of the blood had been forced 
out, and its texture flattened. Hence the sinking of the lungs 
after pressure, would attbrd a stronger reason for supposing that 
respiration has not taken place. 

But should the several portions of the lungs float, both before and 
after pressure ; and this buoyancy of the lung be taken as a proof 
of respiration, do the two objections urged with success against 
the earlier test, viz., putrefaction and inflation, hold good against 
this modern test also ? 

The objection on the score of putrefaction falls at once to the 
ground; for the mere pressure of the fingers expels the air 
generated by putrefaction, and causes the lungs to sink. There 
remains, therefore, the single objection, that inflation may cause 
the lungs to float. 

That air so introduced into the lungs will render them buoyant, 
there can be no doubt ; but whether pressure will distinguish the 
buoyancy due to respiration from that due to inflation is a ques- 
tion that demands very careful consideration. 
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The addition of pressure to the old hydrostatic test was sug- 
gested by Bedard, and introduced into practice in this country 
by Dr. Taylor,* * * § and Mr. Jennings, f both of whom employed it 
as a diagnostic mark. The former concludes from repeated ex- 
l^eriments, “ that air, introduced by artihcial inflation, may, under 
all circumstances, be expelled by compression, if the experiment 
be properly performed, and the pressure continued a sufficient 
length of time.”J Mr, Jennings states, that “ air introduced 
into the lungs, by artificial inflation, may be expelled by pressure, 
so that the lungs will sink in Avater,’* and on the other hand, that 

after respiration, the air cannot be expelled from the lungs 
without completely breaking down the structure of every part of 
the organ. Any part, however small, not thus broken down, will 
continue to float.” 

This statement of Mr. Jennings respecting respired air is want- 
ing in exactness, and is corrected by Dr. 'faylor, on the authority 
of Case 111. in the Essay just cited. § This case proves “ that air, 
from respiration,” (imperfect respiration,) ‘*may, by very mode- 
rate pressure, be forced out from divided portions of the organs 
wdiile Case II. shows “ that there are no satisfactory means 
of distinguishing artificial inflation from feeble respiration.” 
Schmitt also reports a case in which only the middle lobe of the 
right lung of an infant that had lived twenty-four hours, and in 
which inflation had not been practised, floated, and that imper- 
fectly, but sank again when forcibly compressed. || 

This test, then, does not distinguish imperfect respiration 
from imperfect inflation. On the other hand, my experiments 
made in the year 1841 prove that Imigs completely distended by 
inflation cannot bo made to sink by pressure short of that which 
destroys their texture ; and that lungs so distended with air differ 
from those that have breathed completely only by requiring some- 
what more pressure to make them sink. 

1 subjoin an account of one of these experiments from notes 
taken at the time : — 

“ I took the lungs of a child two months old who had died of 
marasmus, and the Inngs of a foetus, still-born, at eight months. 
I inflated the fa?tal lungs completely, and in doing so ruptured 
the air-cells, and produced emphysema over the entire surface, so 
that when 1 ceased to inflate them, the lungs rapidly collapsed. 

* ‘London Mod. and Phys. Journal,* Nov. 1832, and Jan. and May, 1833. 

t 'Trans, of Pro v. Med. and Surg. Association for 1833.* 

t * Guy's Hospital Keports,’ No. v. 

§ Tho child survived six hours, and breathed very imperfectly, 

\\ Schmitt, ‘ Neue Versuche,* &c„ 93rd observation, p. 217. 
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I then took one lobe from the lung of either body, and, placing 
them togetlior in a cloth, submitted them, by means of an as- 
sistant, to strong pressure. Both portions still retained their 
buoyancy. I next stood on the cloth, and repeatedly stamped on 
it, but still both boated, though their structure was alip^)st de- 
stroyed. 1 then took a portion from the lungs of both children, 
distinguishing the lung which had breathed by the darker colour 
of its central portion, placed them both together in the same 
cloth, and proceeded as before. After applying pressure by 
twisting the cloth strongly, both pieces continued to boat ; they 
retained their buoyancy even after they were trodden on, and it 
was not till they were pounded with the heel, and their structure 
thoroughly broken up, that the inbated portion sank : the portion 
of the lungs which had breathed still boated, though imperfectly. 
On pounding this portion of lung a second time, this likewise ' 
sank. A second and a third experiment led to the same result, 
the inflated portion of lung sinking after a leim degree of pres- 
sure than the portion which had breathed, but the structure 
being in both portions broken up before their buoyaruy was de- 
stroyed.” Another series of experiments was attended with the 
some result. (G.) 

If, in these experiments, pressure, short of that required to 
break down the structure of the lung, had caused the inbated 
portions to sink, while the portions that had breathed could not 
be made to sink till their structure was destroyed, we could under- 
stand liow pressure m\^ht become a means of diagnosis ; but as 
the only difference is the degree in which the structure is broken 
up, and as, in any given ciuse, we shall have to examine a portion 
of lung separately, and not side by side with one which we can 
take as a standard of comparison, it is obvious that this test 
is not applicable to medico-legal purposes. 

It has been objected tliut these experiments, having been made 
on lungs inbated out of the body, do not admit of application to 
the case of lungs inbated within the body. This objection, of 
which it is difficult to see the validity, has happily been obviated 
by experiments upon lungs successfully inbated within the body. 
Two such cases, of which one was reported in the ‘ Medical 
Times,’ Nov. 30, 184-4, were communicated to me by Dr. Henry 
Browne, of Manchester, and two similar cases by Dr. F. J. 
Hensley, were published in the * Medical Times,’ Feb. 8, 1845. 
All these children were still-born, and the lungs were extensively 
inflated ; but they could not be made to sink by pressure till their 
structure was broken up.* (G.) 

* I am happy to be able to confirm this statement made more than a quarter 
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The only objections, then, to the hydrostatic test, coupled with 
such pressure as may suffice to dispel the products of putrefaction, 
are three: — 1. The lungs may sinlc, and yet the child have 
breathed, inasmuch as respiration may have been too imperfect 
to render any part of them buoyant. 2. The lungs may sink, 
though respiration have taken place, in consequence of disease. 
3. The lungs may float, and yet the child not have breathed, in 
consequence of inflation. 

Tlio following additional tests of respiration have been proposed : 

Changes in Size and Shape of Chest. — The chest before re- 
spiration is stated to be small, narrow, and flattened ; after re- 
spiration to be larger, and rounder. This test is not wanted in 
cases of complete respiration, while in imperfect respiration the 
])resumed changes do not occur. It is needless in the one case 
and useless in the other. 

Change in Position of Diaphragm. — The diaphragm, before 
respiration, is stated to be arched and to rise high in the chest ; 
after respiration, to be flattened and depressed. This sign is open 
to the same objection as the foregoing. 

Increased Volume of the Lnngs. — The lungs are stated to be 
more bulky after respiration; this increased size being due 
partly to afflux of blood, but mainly to admission of air. This 
test is condemned by what has been already said of the static 
lung-tests. It also is needless when respiration is perfect or ex- 
tensive, and useless when imperfect. 

Altered Position of the Lungs. — Before respiration the lungs 
lie far back in the chcvst, leaving the thymus and pericardium 
uncovered, and presenting sharp edges; after respiration they 
project forwards, seem to fill the chest, tiearly cover the thymus 
and pericardium, and have rounded edges. This is a description 
of fivtal lungs and of those that have fully respired : it is inap- 
plicable to cases of imperfect respiration ; for, in all these points 
foetal lungs closely resemble those that have breathed inq)erfectly. 

Altered Const ste^ice of the Lungs. — Before respiration the lungs 


of a century ago by the liiffli authority of Casper. He says : “ It is quite in- 
correct to supnost*, as has been done, that the air can be eo&Wy forced by com- 
preeeion out or lungs artilicially inflated, but not out of those whicli have 
respired, or, at least, that it is more easy to do so in the former ease than in 
the latter. Both of these ideas are perfectly erroneous, as I have been taught 
by innumerable esperimonts, renewed every session in the course of my lec- 
tures. The air conUuned in the pulmonary cells, in whichever of these modes 
it has baen introduced, can never again be expelled, even by the employment 
of the utmost violence, as by standing with the weight of the whole body 
upon a piece of lung, &c. ; and the porfion of lung thus forcibly compressed, 
floats almost as well after its compression us before it.”— Handbook, vol. iii. 
p. 67. 
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are dense as liver ; after respiration, spongy and crepitous. When 
they are spongy and crepitous, they have, of course, received air ; 
hut that air may have been either inflated or breathed. In im- 
perfect respiration, the change in the lungs does not extend be- 
yond the limits of the developed air-cells. 

Weight of Liver compared with Weight of Body . — After 
respiration part of the blood which had circulated through the 
liver is diverted to the lungs. The liver* therefore, loses weight. 
Ilernt, of Vienna, avtylcd himself of this fact to encumber the 
subject of infanticide witli another useless test ; and Orfila took 
the needless pains to submit it to exi.>criment. All the objec- 
tions already advanced against the static lung-tests, and all that 
might be urged against any test whatever, apply to this. 

To all the foregoing tests, then, there is one simple objection, — 
when respiration is complete they are needless, and when imper- 
fect, useless ; and they do not distinguish inflation from respira- 
tion, which is the only information not obtained by the first glance 
at the surface of the lungs. 

The refinements of balances and graduated jars, with which 
some German authors have encumbered the hydrostatic test, may 
be safely consigned to oblivion. 

A careful examination of the lungs themselves is the best, and 
only necessary means of determining whether or not they have 
received air through the air-passages. If the air-cells are de- 
|reloped, it can only be by respiration or inflation, and the number 
of cells so developed is the best me.isure of the extent to which 
those processes have been carried. The eye will detect these 
signs of the admission of air into the lungs where the quantity is 
too small to render any portion of their texture buoyant. 

The practical directions for determining the question of re- 
spiration are, therefore, very simple. Proceed at once to extract 
the lungs, taking care not to injure them or the surrounding 
organs : examine them closely, and if they have throughout the 
colour and texture of the adult liver, respiration has not taken 
place j but if the surface is mottled with bright vermilion or rose- 
coloured spots, and these spots contain developed air-cells, then 
respiration or inflation has taken place. 

It appears, then, that the only difficulty we encounter in ascer- 
taining whether a new-born child has, or has not, breathed, 
arises out of the resemblance of the effects of inflation to those of 
respiration. This difficulty cannot be overcome by any lung-test, 
but it may be materially lessened by some very obvious con- 
siderations. 

It is now generally admitted that the lungs of an infant may 
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be inflated through the mouth, without the aid of any instru- 
ment. All that is needed is to secure the nostrils, to force the 
windpipe back on the gullet, and to imitate the movements of 
respiration by alternately compressing and releasing the chest. 
Four instances of such successful inflation are referred to at 
p. 103 of this work. Schmitt succeeded more than once* in com- 
pletely inflating the lungs in this way ; in two so perfectly, ** that 
not even a single point was to be found in either lung into which 
the air had not penetrated.^f Such conuplete inflation is not 
readily eflected even out of the body ; for I have repeatedly 
removed the lungs, and inflated them by the blow-pipe, and in no 
case have I been able to expand their entire texture without 
rupturing some of the superficial air-cells. J (G.) It is not easy, 
therefore, oven for an instructed and skilful person, to effect a 
complete expansion of the lungs ; and it may be safely affirmed 
that such complete inflation could not be practised by an un- 
skilful one. If, then, it were urged on a trial for infanticide, that 
the mother had tried to save the life of her child by inflating its 
lungs (for the supposition that this might be done maliciously to 
criminate the mother is simply absurd), and it appeared in 
evidence that the lungs were completely expanded, the objection 
must fall to the ground. But even if the lungs were found very 
imperfectly distended, it would admit of grave doubt whether 
even this could be effected by an uninstructed and unpractised 
female recently delivered. 

But to make the plea of inflation by the mother at all feasible, 
she must have shown her anxiety to preserve the life of her off- 
spring at least by making some jweparations for her delivery, and 
prei)aring clothes for her child. In the great majority of cases 
of alleged infanticide, no such preparations have been made ; and 
the plea of inflation would bo still less tenable in that large 
class of cases in which the body of the child bears marks of vio- 
lence. 

Many attempts have been made to distinguish inflation from 
respiration. Metzger gives no less than four diagnostic marks, 
and states that inflation is distinguished by incomplete distension 
of the lungs, by flatness of the chest, by absence of crepitation 
when the lungs arc incised, but chiefly by their bloodless state, 
such state not being accounted for by previous ha;morrhage. All 
these distinctions are unfounded ; for imperfect respiration also 


* Op. cit. Experiments Ixxx. and xcviii., also x. xliii. and xlix. 
t Elsiisscr, as quoted by Casper, seems to have been far from successful in 
his attempts to inflate the lun^^s of the dead infant without opening chest or 


abdomen. 


% Page 102. 
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produces incomplete distension of the lungs, with flatness of 
chest, and ahsenec of crepitation ; and these may coincide with a 
bloodless state of the lungs. The static lung-tests have also 
been used as means of diagnosis; hut as these tests do not dis- 
tinguish respiration from non-respiration, and inflated lungs are, 
as far as concerns the blood they contain, in the state of lungs 
which have not breathed, it follows that the static lung-tests 
cannot distinguish respiration from inflation. 

There is fortunately one available distinction on which little 
stress has been laid. In all unskilful attempts to inflate the 
lungs through the mouth, air is introduced in considerable 
quantity into the stomach. Its absence, therefore, from the 
stomach would go far to prove that inflation had not been prac- 
tised.* 

If, now, by careful inspection of the lungs, w^c have convinced 
ourselves that cither respiration has taken place or inflation been 
practised ; and further, that the body shows marks of violence, 
that the stomach does not contain air, Jind that the circumstantial 
evidence, strengthened by the general considerations respecting 
the dillieulty of inflating the lungs, render the plea of inflation 
untenable, and leave no alternative but that the infant had 
breathed, a further inquiry is still needed before we can assert 
that it was horn dime, in the sense the law attaches to that 
term. The question still to bo answered is:— Did the infant 
^reathe before, during, or after birth ? 

Respiration may take place before complete delivery, a. in the 
womb ; h, in the passages ; and c. after the delivery of the head. 

a. Respiration may take place in the womb in cases of face- 
presentation ; but this is a rare event, occurring only once in 280 
deliveries. In this position, too, respiration would be extremely 
imperfect, so th.it any considerable expansion of the lungs would 
at once negative the supposition of the child having breathed 
within the womb, and perished before complete delivery .j* 

h. Respiration may also occm* during the passage through the 
vagina; and especially if the hand is introduced to facilitate 
tedious labour, or change the position of the child. Tt must also 
be admitted to be possible in the absence of manual assistance, 
when the parts of the mother are capacious. In this class of 
cases, too, it is probable that respiration would be very imper- 

• Capper points out as signs of inflation, crepitation on incision without 
escape ot blooU-froth, rupture of cells, a bright cinnabar red colour without 
inarlmng, and (perimps) air in the stomach and intestines. Vol. iii. p. 68. 

' y regard to this “ vagitus utcrinus ” — this respiration in the womb, 
practical value in cases of infanticide, Casper expresses a very 
justifiable scepticism. Vol. iii. p. 40. 
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feet, so that any considerable distension of the lungs would 
negative the supposition of respiration having occurred only in 
the vagina. 

c. Respiration after delivery of the head, and before complete 
separation of the body from the mother, is a common event. 
In such a case there is not likely to be any serious impediment 
to complete delivery. Schmitt relates no less than nine cases 
of this kind which occurred in his own practice, and in all of 
them the child was born alive. On the other hand, a few cases 
are recorded in which children, having breathed in this situation, 
perished before the completion of the labour; and the same 
result may hai)pen to children breathing in the womb or in the 
passages. 

The possibility of respiration before the complete separation of 
the child from the mother is thus placed beyond a doubt ; and it 
must be evident that the mere inspection of the lungs would 
not enable us to assert positively that respiration took place 
before, during, or after the birth. But if the lungs are found 
fully or even largely distended with air, we should be justified in 
assuming that respiration bad not taken place only in those 
situations, but that the child was born alive. 

But we may succeed in obtaining better evidence of live-birth 
than the state of the lungs can aflbrd, by a careful examination of 
other parts of the body j — of the stomach, intestines, and bladder; 
of the organs of circulation, umbilical cord, and skin. 

The changes in the organs of circulation, umbilical cord, and 
skin, are both proofs of live* birth, and means of determining how 
long a child has survived. These points will, therefore, be re- 
served till the indications to he drawn from the state of the 
internal viscera have been considered. 

The stomach may contain milk or farinaceous food, proving 
that the child was born alive, and had lived long enough to be 
fed. Milk is readily identified by its physical characters, by the 
use of the microscope (see figs. 9 & 10, p. 70), and by Trommer*s 
test, as used for detecting the presence of sugar in urine.* 
Farinaceous food may be identified by the starch it contains, 
which has characteristic appearances under the microscope, and 
strikes with iodine-water a blue colour ; and by Trommer’s test, 
if the food has been sweetened. The presence of blood in the 

♦ Trommer’s test. Add to the liquid to be examined a few drops of a weak 
solution of sulphate of copper, and caustic potass in excess, and apply the 
spirit-lamp. The liquid assumes a deep violet tint, and on being further 
heated deposits red sub-oxide of copper. This test gives characteristic results 
with the whey and curd of milk, as well as with liquids containing sugar. 
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stomach also affords a probability of livo-birth, for it is more 
likely to have been swallowed than to have been poured into the 
stomach as the result of disease. 

The large infestinesy in mature still-born children, are filled 
with meconium ; and though this may be partially expelled 
during labour, a considerable quantity of it remains in all cases 
of slili-birth. Its complete expidsion, therefore, would furnish 
a strong probability that a child had survived its birth. Hut, on 
the other hand, the presence of a considerable quantity in the 
intestines must not be taken to prove that the child was not born 
alive, as its expulsion is sometimes delayed for some hours or 
days.* 

'J'lie lladdcr is commonly emptied of its contents soon after 
birth ; hence, if found empty, it has been assumed that the child 
was born alive j if full, that it was still-born. Hut this sign is 
most fallacious, for the bladder may certainly be emptied of 
its contents during labour, as it may be replenished should the 
child survive its birth some time. The statement of Casper that 
ho lias “ unnuinbercd times ” found a fall bladder and an empl^ 
rectum, or the reverse, deprives these signs, taken together, of 
any value they might be supposed to possess. 

The point of ossification in the lon er epiphysis of the femur ^ 
spoken of in the note to p. 75 as a test of age, may be admitted 
among the signs of survivorship. But it must have a very 
; limited application. 

111. DOW LONG DID THE CHILD STTRVirE ITS BIRTH? 

Our means of answering this question are less precise than 
could be desired. The extent to which respiration has taken place 
cannot be depended upon ; and recent observations have tended 
greatly to impair the value of at least one of the tliree signs just 
referred to, namely — «. Changes in the organs of circulation ; 
i. The state of the umbilical cord ; and c. The state of the skin. 

* A new test of live-birth has recently been suggested by Breslau, founded 
on the state of the stomach and intestines as regards their gaseous contents. 
He says that the intestinal canal of still-bom children contains no gas, and 
that the occurrence of gas in the canal is independent of the presence of food, 
but due to the act of respiration. It shows itself first in the stomach, possibly 
from the swallowing of air during the inspiratory efforts, and gradually ex- 
tends along tile intcsHiial canal. So that in proportion to the duration and 
completeness of the respiration, the canal will be found distended with gas, 
Leman, t who has put this test to the proof in several cases, thinks that the 
fact of the intestinal canal of a fresh infant being found distended with air 
may be held to favour the idea of live-birth; but that when the body has 
undergone putrefaction, it is not to be relied on, nor in cases where the indica- 
tions of respiration are obscure. See, however, inflation, p. 107. 

t Casper, ‘ Uaudbuch, Fiiufte Auflage,* Band 11, p. 936-7. 
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a. The Organs of Circufatihn . — There exist in the fa^tns 
certain temporary additions to those organs of circulation which 



arc destined for extra-uterine life. These consist of the umbilical 
arteries (a a), which return the blood of the fcctus to the mother ; 
the umbilical vein (ft), which conveys the blood of the mother, 
through the intervention of the placenta, to the fcctus; the 
ductus venosus (c), which conveys part of the mother’s blood 
direct to (A), the ascending cava ; the ductus arteriosus (d), which 
conveys the blood destined after birth to circulate through the 
pulmonary arteries (k Jc), direct into (f) the descending aorta ; 
and the foramen ovale («, fig. 19), situated at (e), which, by 
establishing a communication between the right and left auricle, 
makes the double heart of the future breathing animal, a single 
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1 * 

one durinj? the life in the womb. 

All these })arts, being unnecessary 
to extra-uterine life, are closed 
after birth.* 

The Vnibilical Arteries and 
Vein. — The obliteration of the 
arteries takes place much sooner 
than that of the vein. At the end 
of twenty-four hours they present 
a marked (iontraction and thicken- 
ing of their coats near the umbili- 
cus. At the end of two days the 
contraction extends through a 
great part of their length, and at 
the end of the third day reaches 
nearly to their termination in the 
iliacs. The changes in the umbilical vein and ductus venosus 
occur miuih more slowly. During the first three days there is 
only a slight contraction ; on the fourth this is more marked, and 
on the fifth it is, with few exceptions, complete. 

The changes in the ductus arteriosus have been minutely 
des(!ribed by Deriit of Vienna. The vessel is about an inch long, 
and about us largo as the pulmonary artery. After a few respira- 
tions it contracts towards the aorta, but after some hours or days 
uniformly throughout. At the end of a week it has passed from 
the size of a goose-quill to that of a crow-quill ; rfnd on the eighth 
day is obliterated in half the children, and about the ninth or 
tenth in all. 

The period of obliteration of the foramen ovale is extremely 
variable. Thus Dillard found it closed in 1 out of 18 infants of 
a day old ; in 4 out of 22 of two days ; in 3 out of 22 of three 
days; and in 2 in 27 of four days old. Devergie confirms these 
observations as to the uncertain period at which the foramen is 
closed. It often continues open even in the adult, ^nd, in some 
cases, without any dangerous consequences. 

Dernt enters into minute details respecting the situation of the 
opening of the fossa ovalis at different intervals after birth ; but 
these have no practical value. Indeed, the confidence formerly 
placed in the closure of the several foetal vessels and of the fora- 
men ovale, as signs of live-birth, and in the order and progress of 
obliteration in those parts respectively, as means of determining. 


Fig. 19. 



♦ In the dianam gg represent the iliac arteries, i the descending cava, and 
I the vessels of the portal system, derived from the umbilical vein. 
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with some approach to accuracy, how long a child had survived its 
birth, has been lately rudely shaken ; for it has been shown that, on 
the one hand, all the vessels and the foramen ovale may be found 
open in children who have survived their birth several days; 
and, on the other, that the two parts on the obliteration of which 
the greatest reliance has been phiccd (the ductus arteriosus and 
tlic foramen ovale) may be closc^d within a few minutes after 
birth, or even, in rare instances, previous to it. 

Of the patency of the fretal vessels after live-birth a good 
example is given by Mr. Henry Lee, in his ‘ Pathological and 
Surgical Observations,’ p. 116. The uiribiUcal vein, ductus 
venosus, ductus arteriosus, and left uuibilical artery, were all 
open, the right being closed only near the umbilicus, and yet the 
child from wdiich the preparation was taken died from umbilical 
luemorrhage when a fortnight old, and six days after the separa- 
tion of the funis. Similar cases have been reported by Jdrg and 
others. On the other hand, the little importance which attaches 
to the closure of the foetal vessels and foramen ovale is shown by 
a case reported, by Dr. Norman Chevers, to the Pathological 
Society, January, 1817. The child had survived its birth only 
tifteen minutes, and yet the ductus arteriosus was found uniformly 
contracted so as only to admit the shank of a large pin, while its 
coats exceeded in thickness those of any other large vessel. 
Dr. Chevers thought that the contraction of the vessel took place 
before birth ; an opinion which receives some countenance from 
the fact that tliC duct has been found absent. Of the very early 
closure of the foramen ovale, a remarkable case was reported by 
Mr. Smith, at a later meeting of the same Society (Dec. 7, 1847). 
The child died comatose at the end of sixteen hours, and the 
foramen ovale was found closed by a strong reticulated membrane 
firmly attached to its distinct annulus, impervious, and pouched. 
Dr. Chevers inclined to the opinion that in this case, also, the 
closure had taken place before birth. 

The open state of the foetal vessels and foramen ovale is there- 
fore no proof of still-birth; and, on the other hand, tlie contrac- 
tion of the ductus arteriosus and closure of the foramen ovale are 
quite consistent w ith a very short period of survivorship. The 
medico-legal value, therefore, of these tests of live- birth and sur- 
vivorship is nearly on a par with that of the static lung-tests. 
The open state of the vessels affords a low probability of still-birth, 
and the contraction or closure of one or more of them of live- 
birth ; but the length of time that the child has survived its birth 
cannot be safely inferred. 

h. Changes in the Umbilical Cord , — In a new-born child the 
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umbiliciil cord is fresh, firm, round, and of a bluish colour ; its 
vessels stUl contain blood; and its size varies with the amount of 
gelatinous fluid it contains. The shrinking^ withering ^ or mmn- 
mification of the cord is the first change: it commences at the 
ligature, and gradually extends to the navel. In some cases it 
begins directly after birth ; in others not till some liours have 
elapsed ; it is rarely delayed beyond thirty hours or two days, 
and never longer than three. The* cord is now flabby, and some- 
times a distinct red circle is perceptible round its insertion, with 
inflainmatory thickening, and slight purulent secretion. Tlie 
second change is deniccation. The cord first assumes a reddish- 
brown colour, and becomes semi-transparent ; it is then flattened 
and shrivelled; and when the process is still more advanced it 
becomes quite transparent, and of the colour of parchment, the 
umbilical vessels being contracted, and containing clotted blood, or 
they arc comjilctely obliterated. 'I'his process of desiccation sets in 
from one or two to four days after birth, and it may be complete 
in from one to five days, but the usual period is three days. The 
next stage is falling off of the cord : this usually ha})])cns on 
the fifth day. Cicairization of the nmbilicns, the last change, 
takes jilaco about the tenth to the twelfth day. This description 
is based chieHy on the observations of Hillard. 

Tlu! changes in the cord of a child born dead, arc merely the 
common consequences of putrefaction. Desiccation docs not occur 
till after the latest period at which it takes place in the cord of a 
living child ; and the cord does not separate, though the cuticle 
can be readily peeled off. Casper has shown that the first change 
(mnuimification) is not a vital process ; but that it hapj)cns with 
portions of the cord cut off and exjmsed. He does not, therefore, 
attach to it “ the slightest value as a proof of extra -uterine life!” 
But he considers the bright red ring surrounding the insertion, 
of the cord, with inflammatory thickening, and slight purulent 
secretion, as affording “irrefragable proof of the extra-uterine 
life of the child.” This red line requires to be distinguished from 
a narrower circle found in still-born children. 

c. Change m the Skin , — This consists in an exfoliation of the 
epidermis, in scales, or as a fine dust, beginning on the abdomen, 
extending successively to the chest, groins, axillae, interscapulur 
space and limbs, and ending with’ the bands and feet. It may 
begin when the child is a day old, but may be delayed till the 
third or fourth day. It lasts, also, a variable period, — sometimes 
of thirty days, and sometimes of tw'O months. It lasts longest 
ill feeble and deljcate children. 

I'bis, too, is a vital process, differing essentially from that 

I 
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separation of cutielo which takes place in consequence of putre- 
faction, Although the period of its occurrence is variable, its 
existence affords clear jn-oof that the child has survived its birth.* 
The following table, based on Ihllard’s observations, presents, at 
one view, the princi])al changes just described, the probable date 
of their occurrence, and the ju-oportion of cases in which the 
foramen ovale and ductus arteriosus have been found oj)eii. 


Days. 

Uniliilical 

Cord. 

Kor.nmcii 

Ov.alc. 

0{)cii 

per 1 ‘ent. 

Dinrtus 
Arteri- 
osus. 
Open 
per cent. 

Umbilieal 

Arlei'ie.s. 

Umbilical 

Vein* 

Ductus 

Veno.suH 

1 

VVitliorinfJ:. 

74 


Open. 

Open. 

Ojaan 

2 


68 

59 

Obliteration 

advanced. 

Open. 

Oi)cn. 

3 

Desiccating. 

64 

68 

Obliterated. 

Open. 

Open. 

4 

Separating. 

63 

63 


Contracted, 

Contracted. 

5 


45 

52 

1 

Obliterated. 

Obliterated. 

8 

Separation 

complete. 

25 

15 




10 

<.*ie:itri/ation 






to 

ooinmeneing. 






12 

Complete. 







The two ()ucstions — 1. Was the child born alive ? and, 2. If 
born alive, how long has it survived its birth ? having been 
answered, we may have next to inquire, 

now l.ONO HAS TITE CHILD BEEN DEAD? 

Post-mortem changes oia ur in the same order in tlie infant as in 
the alnlt. 'flu^ aninK\l heat lirst disa])pears, rigidity then ensues, 
and putreiact ion follows. 'I he body of the new-born infant parts 
^ith its heat very quickly ; the rigidity is as great, and lasts as 
long in the infant as in tl»e adult; and putrefaction, according to 
l^evergie, goes on more rapidly. This difference will have to be 
borne in mind in making application of the principles laid down 
in a future cdiapter. (See Putrefaction, under real and apparent 
death). Tlic elfects of intrn-uterine maceration, described at 
p. 88, must not be confounded with those of putrefaction. 


* Dillard : ‘ Maladies des Enfants,’ pp. 13-24. 
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THE CAUSE OP DEATH. 

There arc several ways in w'hich the life of a child may be 
sacriticed, within a short period of its birth, without violence on 
t]»o mother’s part : a. It may be immature or feeble ; h. it may 
eiicoTmler obstacles to the continuance of respiration ; or, c. a 
conffeiutal disease may prevent the continuance of the vital 
functions. 

a. The death of an infant after a few respirations, in spite of 
the most skilful and persevering attcm})ts to restore animation, is 
an event w'cll known to every accoucheur; and must he a 
common occurrence in children born under cireiimstances which 
pri^cludc en'octual assistance. The moat common causes of early 
death arc a long and tedious labour, haanorrhage, continued in- 
terruptit)!! to the circulation through the cord ; and imnuilurity 
or fccbhjnesa. It should also be understood that the causes which 
occasion still-birth promote the early death of children born alive. 
Thus more large infants ]>erish in the birth, or die soon after, 
than small ones, and more males (as being larger) than females. 
Again, the danger to the child is greatest in a first pregJiancy, 
It is j)rohable, too, that in the absence of violeiice, or even of 
intentional neglect, illegitimate children w’ouhl be specially liable 
to be still-born or to die soon after birtli. Therc])orts of obstetric 
practitioners show that, while tlic mortality of legitimate children 
is about 1 in 20, that of the illegitimate is about 1 in 10 ; the 
deaths of males being to those of females as about 7 to 5. 

h. The chief obstacles to the continuance of respiration are such 
a position as shall cause the infant’s mouth to be a})plied to some 
soft and yielding object, or to be immersed in blood, tlie dis- 
charges, or water; and the accumulation of mucus in the mouth, 
nostrils, and air-passages, llespiration may also be prevented by 
the child being born in the membranes. 

c. The congenital diseases which prevent the establishment of 
the vital processes, or render their continuance for any length of 
time impossible, have their scat in the three organs most essential 
to life ; — the heart, the lungs, and the braim 

Diseases of the heart and large vessels are rare in infancy ; but 
such malformations as contraction or earlj^ closure of the foetal 
vessels are important as allording a pfesumpt^n of death from 
natural causes. 

Diseases of the lungs are more important. They are six in 
number — 1. Hepatization (red and grey), the consequence of 
pneumonia before birth. 2. Pulmonary apoplexy. 3. Tubercles. 
4?. (Edema. 5. A disease described by Devergie, as oedema lardaci- 

I 2 
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forme. And 6. A state known as atelectasis. Tbe three condi- 
tions of atelectasis, pulmonary apoplexy, and (ndcma lardaciforme 
are illustrated in portions of lungs in the annexed figure, of which 
1. shows atelectasis as figured by Jorg. 2. The oedema described 


Fig. 20. 



and figured by Devergie. And 3. Pulmonary aj)oplexy from the 
lungs of a child three weeks old, one of several infants of the 
same family, that had died about the same age from embarrassed 
respiration. 

These diseases may affect cither the whole lungs or only a part. 
In the first case, respiration cannot be perfectly established, and 
the child cannot long survive its birth ; when, however, the dis- 
ease is partial, it will affect life, and shorten it in proportion to its 
extent. 

The state of lung to which Dr. Jdrg of Lcipsig gave the name 
of aielectasis or imperfect expansion, is not, strictly speaking, a 
disease, but an absence of respiration and persistence of the foetal 
condition, found to a greater or less extent in most new-born 
children, and continuing for days or weeks. The lungs in the 
unexpanded parts are perfectly healthy. 

The chief diseases of the hrain and spinal marrow arc apoplexy, 
accumulations of fluid, and morbid softening. The apoplexy of 
the fertus and new-born infant differ in no respect from that of 
the adult. M. Lasserre (Ranking’s ‘ Retrospect,’ vol. iii. p. 342) 
gives a case of meningeal apoplexy, a second of effusion of blood 
into tbe ventricles, and a third into the back part of the left 
hemisphere. A small quantity of serum between the menjbranes 
or in the ventricles, may be disregarded, but a considerable accu- 
mulation would afford a sufficient explanation of the premature 
death of the child. Morbid softening of the brain and spinal 
cord is another obvious cause of early death ; but it must be borne 
in mind that the brain of the foetus is naturally soft and vas- 
cular. 
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Of Jill tlie diseases just specified, it may be remarked that they 
are not of irtHpicnt oeciirrcnce ; that when present, it is rarely 
to such a (U'groc as to account for the speedy death of the child ; 
and that it is only when proofs of respiration are present that 
these signs of death from natural causes have any significance. 

In the case of children that have survived their birth but a 
short time, the ahsence of marks of violence afibrds a fair pre- 
sumption that death was due to natural causes. It is true that 
the child may have died through intentional neglect — from the 
w'unt of those simple aids by which the lives of children in more 
favourable circumstances are preserved — or by the simple (dosurc 
of the mouth and nostrils; but these causes of death leave no 
distinct marks behind them, and the accused must have the 
benefit of the doubt that attaches to the case. 

Was Ihe Dcalh due to Violeucel— Yw answering this (picstion 
we have to bear in mind the fact that fatal injuries may be the 
result of accident. Ihit in some cases we may decide without 
hesitation that they were due to murderous violence. Punctured 
wounds of the fontanelles, orbits, heart, or spinal marrow ; dislo- 
cation of the neck ; separation of the head from the body ; ex- 
tensive fracture of the bones of the head and face ; sufibcation by 
plugging the fauces; or strangulation efiected wdth unusual force 
tell their owm tale. But there are other cases in which the 
nature and cause of the injury can only be determined by refe- 
rence to obstetric experience and medico-legal experiments, illus- 
trating the mechanical injuries a child may sustain during the 
act of parturition or immediately afterwards. 

Suffocation, — Respiration, as already stated, is sometimes pre- 
vented or arrested by accidental causes which leave no mark of 
injury ; so that it cannot be stated whether the child fell into the 
position of danger, was intentionally placed in it, or was allowed 
to remain there when it might have been rescued. This difficulty 
presents itself in a case of not uncommon occurrence. A child is 
found in a privy, and the question arises whether it W'as suffocated 
by being thrown into it, or expelled while the mother was there 
for a natural purpose. In suc^ a case, if respiration is found to 
have taken place extensively or completely, there is a strong pre- 
sumption against accident ; while very imperfect respiration would 
afford an equally strong probability the other way. 

Many cases of sudden parturition in such situations are on 
record; but they are rare in women who have not previously 
borne children. Jorg relates the case of a pr(.‘gnant woman, wdio 
“ on account of a desire to evacuate the bowels, went to the 
night-stool, and brought forth sitting on this, without any pain 
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or bearing-down, a large boy, who first struck the edge of the 
night stool with his head, and then fell on the ground/^* There 
was extravasated blood on the left parietal bone. Mr. Tatham 
also mentions the case of a married lady delivered of twins on the 
night-stool. It was not her first labour, but probably her second, 
lloth children died-f It must be admitted, then, as possible, 
that a foetus found in a privy may have been suddenly discharged 
and suflbeated. If tho child so expelled fall into water instead 
of into night-soil (and generally when an infant is found in water), 
a (piestion arises whether death was due to drowning, or the child 
was placed in the water to conceal some other mode of death. 

Sufl’oeation by such matters as mud, straw, feathers, wool, and 
wet linen thrust into the mouth, is not an uncomnion cause of 
death. Whether the foreign substance could have been drawn into 
the mouth with the breath, or was intentionally introduced, must 
bo determined by its quantity and compactness. 

Infants are sometimes sulFo(‘ated by rolling the tongue hack 
into the throat- But as it would probably resume its usual situa- 
tion, it is unlikely that this cause of death would be detected. 

tSlrangulaiion , — A child may be strangled by a cord, and yet 
no marks aj)pear on the neck. But even when there is a dis- 
coloured depression round the neck, it is not certain that this has 
been caused by the mother ; for it might arise from the twisting 
of the navel-string, or by the pressure of the neck of the womb. 
The production of marks of strangulation by these causes has 
been denied, especially by Klein, who afiinned that he had never 
met with eccliymoses or suggillations produced by the orifice of 
the uterus, or by the umbilical cord, though he had known a 
great number of caiscs in which the neck of tin' infant had been 
strongly girded by the funis once or twice twisted round it, so as 
either to produce strangulation, or to render it imminent. But 
a case mentioned by Jdrg shows that the experience of Klein is 
not to bo implicitly trusted : — “ The navel-string had been twisted 
five times round the neck, and had left five tolerably deep red im- 
pressions.” Taufllieb also has reported cases of the same kind,J 
and there are several English cas^ to the same effect. 

The mark produced by the navel-string is broad, continuous, 
grooved, rarely single, not excoriated, but sometimes consisting in 
parts of bloody extravasations. The contraction of the neck of 
the womb produces a broad depressed livid stripe. 

The presumption of strangulation by the navel-string, may be 

• ‘Die GoburtBhulfliche Exploration,* p. llfi. 
t ‘London Medical Uepository,’ vol. i. partiv. New Series. 

X * Aunales d’llygigue,’ vol. xiv. p. 340. 
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rebutted in those cases in whicli the cord is very short; for 
thougli it is usually about the lenj^th of the body itself (say 18 
incdies), it raay be as short as 4^. and as lon{^ as 09, inches. 
(Churchill.) 

Marks of pressure on the neck, therefore, cannot always be 
attributed to intentional violence; but as a mnrder(T generally 
uses more force than is needful, thtiy are too distinct to be 
accounted for by the accidental twisting of the cord round the 
neck. If the cord itself were used as a ligature, it would probably 
be applied with undue force. Moreover, the eoini)lete i*stablish- 
inont of respiration would allbrd the strongest presumption 
against the strangulation having been produced by a cause acting 
during the birth. On the other hand, the absence of signs of 
resjnration aflbrds a presumption in favour of the constriction 
Iiavirig been due to a cause acting before the birth. 

It may be well to state that the twisting of the navel-string 
round the neck does not always occasion a fatal coinprcssion : for 
it appears from facts industriously collected in Germany, that the 
deaths attributable to this cause form about 1 in 38 of the cases 
in which it is present — results in striking contrast to tliose that 
follow prolapse of, and consequent pressure on, the cord, which is 
fatal in more than half the cases. It ought also to be understood 
that even when the cord is tightly drawn round the neck, death 
may not result from simple strangulation, hut from interruption 
to the circulation through the cord. This interruj)tion, however 
brought about, occasions efforts at inspiration to which Casper 
attributes the ecchyinoscs of the lungs, described at p. 91, and the 
filling of the air -tubes with liquor amnii.* 

Strangulation raay also he effected by the pressure of the fingers 
on the throat, leaving bruises corresponding with tlui cause. 

Drowning , — The signs of this form of death are the same as in 
the adult. They will be described in a future chai^tcr. 

Fracture of the SIcuU , — This may hapjxm ; — 1. Within the 
womb. 2, During labour. 3. By falls. 4. By criminal violence. 

1. From cases cited by Casper (vol. iii. p. 109) it may be inferred 
that fractures of the fmtal skull may be occasioned by falls of the 
mother from a considerable hSight. Such fractures have, how- 
ever, from the nature of the case, no medico-legal interest. 

That the skull may be fractured during labour is proved by 
many well-authenticated cases. Siebold relates the case of a 
female with very narrow pelvis delivered, without assistance, of a 
well-formed still-born female child. On examining the iiead, a 
great quantity of blood was found on the surface of the cranium, 
• Sed Casper’s Handbook, vol. iii. p. 125. 
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and there were three fissures in the loft pfirictal, and one in the 
left half of the frcjntal, hone. Michaclis of Kiel also reports the 
case of a woman with a well-formed pelvis, who was delivered of 
lier first child after a natural labour. The child breathed durinj^ 
and immediately after birth, but then died. The head was much 
disfigured; and the right parietal bone, which during birth had 
been directed under tlie promontory of the sacrum, was covered 
anteriorly and above with ellused blood, and on the removal of 
the periosteum was found fractured in five places. The whole of 
this bone was uncommonly thin. On opening the skull there was 
no extravasation beneath the fissures, but the longitudinal sinus 
was ruptureil, and there was an extensive coagulum on the cere- 
brum on both sides, under the dura mater, and on tlic tentorium.* 
These two cases show how great an amount of injury the head 
may sustain during birth. Hut, as a general rule, fractures that 
take place during parturition are mere fissures, mostly situate on 
the parietal bone, and running at right angles to the sagittal 
suture. Less frequently they occur in the frontal bone, and run 
in a direction parallel to the suture. They are not attended by 
ecchymosis or hu^tfration of the scalp. 

Hetween these fractures of the skull and such as are the result 
of intentional violence, there is no essential dillerence, except in 
those cases in which unusual violence is used, and the fracture is 
minutely comminuted and accompanied by depression ; or is not 
limited, as commonly happens with fractures caused by pressure 
of the womb, to the parietal and frontal bones, but extends to 
other hones of the skull, and even to those of the face. Defective 
ossification in the cranium of the new-born infant would explain 
the occurrence of fissures and fractures, without the necessity of 
assuming intentional violence. 

3. Fractui’cs of the skull caused by falls have been illustrated 
by some important experiments and observations. Chaussier found 
that in twelve out of fifteen still-born children let fall from a 
height of 18 inches on a stone floor, one or both of the parietal 
bones was broken. The same number of fractures occurred when 
the height was 3 feet and upwards, and in a few the injury 
extended to the frontal bone.f 

But certain facts collected by Klein render it doubtful whether 
fracture ever occurs in sudden labours from falls on the floor. 
He })rocui’ed returns of all such labours occurring in the kingdom 
of Wurtemburg. They amounted to 183 wcll-authenticated cases, 
in 15d of which the mothers were suddenly delivered standing ; 

* These cases are quoted by Beck, Art. Infanticide, 
t ‘ Considerations Mi-dico-l^gales sur f Infanticide,* par L^cieux. 
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yet there was not a single death among them, nor fracture of tho 
skull, or other mischief ; though some of the children had fallen 
on bare boards, and some on the pavement. The reason of the 
difference between Chaussier’s experiments and these cases is 
8uppos(Kl to be that, in the latter, the body of tho infant is pro- 
jected* obli(iuely, so as to break the fall. But cases reported by 
Casper show that the sudden expulsive power of the uterus must 
bo set off against the causes that tend to break the fall. In no less 
than five instances the child is described as having been shot from 
the mother, and in one of them to have been fatally injured. This 
group of cases is also interesting as proving that, in rare instances, 
tho height of the chiUrs fitll may exceed that of the distance 
from the genitals of the mother to the ground. The conclusion 
which Casper draws from his reading and personal observation is 
as follows : — “ A parturient female may be sur])rised by the liLst 
act of birth* in every position, even when erect, that the chikl 
may be thus forcibly expelled from her genitals, and may be 
thereby injured, particularly on its head, and that even fatally.” 
(Handbook, vol. iii. p. 133.) 

From certain facts colh;cted by Dr. Cohen Barcn, it may 
be inferred that the presence or absence of fracture of the skull 
is largely determined by the state of the cord. Out of his 50 
cases, 30 were born wliile the mother was standing, 17 while 
stooping or sitting, and 3 while kneeling. Of the 50, 32 were 
'first-born, and 42 at full term. Of 11) infants born while the 
mother was standing, one only had fracture of the skull, and the 
cause of this was doubtful. But out of 25 cases in which the 
cord was ruptured, 5 presented fractures of the skull. Those 
fractures occasioned by falls can also be distinguished from those 
due to intentional violence only by the comparatively slight 
amount of injury contrasted with the great extent of that in- 
tentionally inflicted. Wlien wo find comminuted fractures of 
several bones — the parietal, frontal, and occipital — we are justified 
in attributing them to murderous violence. 

When tho umbilical cord is torn, it is generally found not to 
exceed^or even to fall short of, the usual length. The seat of the 
rupture is usually within one or two inches of the navel. If the 
cord, instead of being torn, is found cut through, it may be in- 
ferred that tho injuries to the head were not due to accident. 
In any case, tho state of the cord should be ascertained. 

4. Fractures of the skull by intentional violence are charac- 
terized, as a general rule, by the undue force employed. 

,* it should he observed, takes exception to many of tho returns on 

which these statements of Klein afe founded. 
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Fracfure and Dislocation of the These injuries are 

never present before birth ; and as they are not caused by falls, 
they may be taken as sure si"ns of criminal violence. 

Contusions. — In reference to bruises on the head it must be 
borne in mind, that as compression of the head durin;;^ labour 
occasions a livid swelling, such an appearance must not be attri- 
buted to criminal violence. 

Incised and Pumdured Wounds. — There is nothing peculiar 
in these wounds when intlicted on the new-born infant. For the 
distinction between them and other injuries inflicted during life 
and after death, the reader is referred to tlie subject of Wounds. 

Poisoning. — fliis is a rare cause of death in n(;w-born infants, 
though several cases of homicidal poisoning by the mineral acids 
have oc(;urred in young children. They arc characterized hy the 
same aj^pearances on the body and clothes as mark tin* action of 
those acids in the adult. It should, however, be bornein mind that 
in new born children the alimentary canal, in common with other 
important organs, is subject to disease. Sometimes the lining 
membrane of the presents red spots, longitudinal lines, 

or ramifications.^ These, if arranged transversely, might bo mis- 
taken for the effects of a ligature applied to the neck. The 
stomachy moreover, as well as other parts of the alimentary canal, 
may be the scat of ulcerations with a sangninolcnt, dark -coloured 
discharge. The rules for the examination of the stomach and 
intestines, and their contents, are the same for the infsint and 
adult ; and will be treated under the general head of Poisoning. 

Infanticide hif Omission. — 'flie omission to tie the umbilical 
cord may prove fatal ; and there can be no doubt that it is some- 
times a criminal act. Foderc relates a case in which the child 
perished from the ligature becoming loose and Dr. Campbell 
reports two fatal cases, one from the accidentid, the other from 
the intentional, removal of the cord.")" 

But the testimony of Klein and others that fatal hajmor- 
rhage rarely follows rupture of the cord, proves that it is not 
necessarily the act of the mother; but may occur, as already 
stated, in sudden delivery in the ere(!t posture. 

The signs of death by haemorrhage are the paleness of every 
part of tile body, coupled with the small quantity of blood in the 
heart and large vessels. In the absence of wounds, this bloodless 
state may be regarded as the probable effect of limmorrhage from 
the cord. 

The child may perish by other acts of omission. The mother 


• Vol. iv. p. 616. 

t * Introduction to the Study and Practice of Midwifery,* p. 161. 
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may luive failed to provide proper clothing or food, to remove it 
from u posit, ion of danger, and to clear the mouth of mucus, or 
otlier accidental impediments to breathing. Death from want of 
food would betray itself by the great emaciation of the whole 
frame, and the empty state of the alimentary canal ; and death 
by starvation and cold combined, by pallor of the surface, with 
congestion of the internal parts. 

Cases of infanticide by omission are difficult of proof ; and even 
when there are some marks of violence on the body, the inquiry 
is apt to assume so complicated a shape, that the jury cannot be 
induced to return a verdict of wilful murder. 

EXAMINATION OF THE MOTHER. 

The first inquiry with reference to the fem:ile suspected of 
having given birth to the child is, — Whether she hivs been re- 
cently delivered, and if so, whether the period of her delivery 
corresponds with the time at which the child is supposed to have 
been born. (See Delivery, p. 6i).) 

Another inquiry is sometimes necessary ; and that is into the 
state of the mother’s mind. Puerperal insanity is not a rare 
disease, and it may take the form of liomicidal mania, threatening 
tlie life of the child, as in the following case quoted by Paris and 
Ponblanque.* A married woman, of good reputation, was de- 
livered of a child, and not having slept many nights, fell into a 
temporary frenzy, and whilst alone killed her infant ; but com- 
pany coming in, she told them that she bad killed it, and Ihere 
it lay. Tlie good reputation she had previously borne, tlie long 
want of sleep, and the entire absence of the usual motives to such 
a crime, added to “ many circumstances of insanity appearing,” 
led to her acquittal. Dr. Paris observes, in reference to this case, 
that “ had this woman been of doubtful character, though inno- 
cent, she might have been executed for want of medical evidence 
to prove the nature and frequency of puerperal insanity.” 

A question of some importance in its hearing on infanticide, 
and having reference to the mother, is whether a female recently 
delivered, has the strength requisite for the destruction of her 
child. The answer is in the affirmative. Thus, Foderc relates 
the case of a French widow, who being seized with labour pains 
while receiving a visit from eight of her neighbours, complained 
of colic, and seating herself on a bucket in bed, as soon as the 
child’s head passed the vagina, squeezed it flat by conipressing it 
with her thighs. That a woman has strength enough to move 
about and exert herself after her delivery, is proved by the suc- 
* ‘Medical Jurisprudeuce,' rol, iii. p. 129. 
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cessful coTicealment of the fact of delivery, and of the dead 
infant, in the majority of cases brought to trial; as well as by 
well-authenticated instances of females walking several miles, or 
resuming laborious occupations, on the very day of their delivery. 

This subject of infanticide w’ill be best brought to a conclusion 
by the following summary of the chief points to be attended to. 

1. Examine the body of the child to determine its degree of 
maturity ; for this purpose weigh and measure it. ascertain the 
position of the centre of the body, and attend to the several points 
comprised in the description of the growth and development of 
the f(vtus (p. 73). Note also any malformation that may be 
present. 

2. Note the several circumstances by which the time that has 
elapsed since the death of the child may be determined, such as 
the presence or absence of animal heat and rigidity, the existence 
or non-existence of putrefaction, and, if putrefaction be present, 
the degree to which it has advanced. 

3. Examine the entire surface of the body with a view to dis- 
cover marks of violence, and, if any be present, determine wliether 
they might hav« been produced during birth, or by accidental 
causes acting afterwads. Examine the mouth for foreign bodies 
introduced into it, and the fontanellcs, orbits, heart, and nuchie, 
in search of wounds inflicted by pointed instruments. Note the 
state of the umbilical cord, measure it, and ascertain whether 
it has been torn or cut ; and observe the condition of the skin. 

4. Open the chest, and remove the heart, lungs, and thymus 
gland. Scpanite tlic lungs, and carefully inspect their surface. 
Observe whether they are of a uniform liver-colour and compact 
consistence throughout, or uniformly spongy like the adult lung, 
or mottled with developed air-cells, as in imperfect respiration. 
If there are parts of a lighter colour than the rest, observe 
whether the texture of the lung is devjjloped in those parts, and 
distinguish the developed cells from air the product of incipient 
or advanced putrefaction, by applying gentle pressure with the 
finger. In lungs free from putrefaction, the hydrostatic test 
may be resorted to, to ascertain their degree of buoyancy, as a 
rough measure of the quantity of air they contain. 

5. Examine the heart and foramen ovale ; the ductus arteriosus 
and venosus; and the umbilical arteries and vein. Observe 
whether these parts arc contracted, and to what extent, or 
obliterated ; and whether they contain much or little blood. 

6. Examine the stomach to ascertain whether the child has 
been fed, using for this purpose the tests for sugar, milk, and 
starch ; if there is any appearance of inflammation in the ali- 
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mentary canal, test its contents with a view to the discovery of 
j)ois:oii. Note whether the intestines contain niccoiiiniii and in 
what ijiumtifcy, and whether the urinary bladder contains urine. 

7. Examine the bones of the skull both at vertex and base, in 
searcli of fractures. Inspect the brain and its membranes, and 
note any effusion of blood or serum. Examine the spine with a 
view to tlui discovery of dislocation or fracture of the vertebra?. 

8. Examine the suspected female in order to ascertain whether 
she has been recently delivered, and how long. In certain cases, 
inquire into the state of the woman’s mind. 

LEGITIMACY. 

A child born in wedlock is presumed to have the mother’s 
husband for its father ; but this presumption may be rebutted by 
evidence of non-access, or of impotence. 

There are several circumstances out of which the q\iestion of 
legitimacy may spring. 1. A woman may bear a child after her 
husbatid has been absent more than nine calendar months ; and 
in this case the question arises. Does the period of utero-gestation 
admit of being extended beyond this the uutalum tern pus pari- 
endi ? 2. A woman within a short period of her marriage may 

bear a child capable of being reared, and here the question arises, 
what is the earliest period at which a viable child may be born ? 
3. A woman before the expiration of nine calendar months from 
the date of her marriage, say in the 7th or 8th month, may bo 
delivered of a child having the size and appearance of one at full 
term ; and it may become a question whether being aj)parently 
so mature, it could have been of the supposed age. 4. A woman 
may give birth to a child during the life-time, or after the death, 
of her husband, he having been at the date of the conception in 
such a state of feebleness or disease, or imperfect convalescence 
from some severe malady, as to raise the question whether he could 
have been the father of the child. 5. A husband dies suddenly 
in perfect health, and shortly after his death his wife bears an 
immature child, and after an interval a second at full term or 
approaching maturity, and here the question arises whether the 
second child was the issue of a superfoetation. A question of 
paternity may also arise, where there is no doubt of the child’s 
legitimacy, in consequence of the marriage of the mother to a 
second husband immediately after the death of the first. For 
cases of disputed legitimacy turning on the alleged impotence of 
the husband, see “ Impotence,” p. 86. The questions which fall 
to be examined in this place are chiefly — 1. The Duration oj 
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Pregnancy, 2. The Tiahiliiy of Children, 3. Superfaeta- 
tion, 

1. DFTtATION OF PKEaKANCY. 

Though tlie prnctice of onr courts of law is to cousider forty 
weeks as the luore usual duration, evidence is allowed to be given 
as to the possibility of that period being extended. 

The p(!riod of utero-gestation in the human subject is generally 
stated at 9 calendar months, 10 lunar months, 40 weeks, or 280 
days ; and we often meet with the less definite ex]iression “ 9 
months, or 40 vv(H!ks.^* But there is a inat(‘rial diUcreneo be- 
tween f) eahaidar months on the one hand, and 10 lunar months, 
40 weeks, or 280 days, on the other; for 9 calendar months may 
consist either of 273, 27-1', 275, or 27C days, falling short of 280 
by from 4 to 7 days. 

Anotlier source of inaccuracy springs from the uncertainty 
attaching to more than one means of fixing the date of concep- 
tion. These means are in number. 1. Peevliar Senmtions 
attending concc})tioii. 2. Cessaflon of ihe Catamenia. 3. The 
Period of Qnicheriing : and 4. A single Coitus. 

1. l*ecidiar Srnscf/ions attending Conception. — This mode of 
reckoning is open to the objections that these sensations are not 
so defined as to he recognised by those who eonc(avc for the first 
time ; tliat tliey are not constant in their occurrence in the same 
female ; and that they do not take place at the exact time of the 
conception. 

2. Cessation of the Catamenia. — To this mode of reckoning 
there are the obvious objections, 1. That the catamenia may cease 
from causes other than concej)tion ; so that a woman who, from 
some such (jause, ceases to menstruate, and conceives immediately 
before or after the next suppressed ]>eriod, may date the concep- 
tion from the first piu’iod. 2. A woman may menstruate once, or 
more than once, after conception. In the' first case the reckoning 
would exceed, in the second it would fall short of, the true dura- 
tion. 3. That at the best it can give only an approximative result ; 
for if we assume 28 days to intervene between the commencement 
of one menstrual period and that of the next, there may b(? an in- 
terval between the termination of one period and the beginning 
of the next of nearly 2S, say 21, days. If conception be assumed 
to take place on the following the cessation, and we reckon 
from the suppression, the calculation w'ould fall short of the real 
duration by 24 days. If, on the other hand, we assume concep- 
tion to take place on the day preceding the cessation, and we 
reckon from the last appearance of the menses, the calculated 
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would exceed the real duration by the same period of 2i days. 
To avoid this possible error of 24 days, the ex))cdieTit has been 
resorted to of dividing tlie interval into two parts, and reckoning 
from the division. In thivS way the possible error is reduced to 
1 2 days. 1 n those cases in wdiich the interval is contracted, either 
by the menses continuing for several days or recurring every three 
weeks, or every fortnight, the possible error would be less ; and it 
would be greater in those in which the interval is prolonged to 
live or six wcjcks, or even two months. 

3. Prriod of QuieJetning. — ^'I'his starting-point is sufTicicntly 
condemned by the fact that quickening, when it is perceived, 
occurs at very variable periods, having a range of at least six 
weeks (from the 12th to the 18th), and if we combine the state- 
ments of several authors, of sixteen weeks, namely, from the 10th 
to the 2f)th. 

4. A s'n)t)1e CoHus, — This is the only accurate mode of reckon- 
ing ; and well-attested facts of this class have now been collected 
in suflicient number to prove that the duration of pregnancy is 
subject to much variation, and to a marked excess above 280 
days. 

Fourteen such cases yield an average of 284, a minimum of 
270, and a maximum of 21)3 days. The range was therefore 23 
days, and the excess above 280 days 13, and 17 to 20 above 9 
calendar months. 

The iiiferenee drawn from cases in which the duration of preg- 
nancy is hxed by a single coitus, is strengthened by analogous 
cases, in which the sudden death of a husband, or the date of 
separation fnnn bis wife, is used to determine not the exact but 
the minimum duration of pregnancy, conee})tion being assumed 
to have taken jilace on the very day of death or dt?parturc. 27 
eases in wlneh the duration was thus fixed by single coitus, or by 
sudden d(‘ath or departure of husband, gave an average of 284, a 
minimum of 2G0, and a maximum of 308 days.* The range was 
therefore 18 days, the excess above 280 days 28, and the excess 
above 9 calendar months, 32 to 35 days. 

There is, therelbre, the strongest reason to regard the period of 
utero-gestation as variable and not fixed; and also to expect in- 
creased divergence with an increase in the number of facts. 

These views d(>rive the strongest confirmation from the analogy 
of animals. Formerly their period of gestation whs also held to be 
fixecl; and it was stated to be 11 calendar months in the mare, 

V* supplied by Mr. Hewitt, a former pupil of 

Kiny 8 Culle;:e. I hc duration was ascertained by the sudden death of the 
hubhond. Cases of less thou 260 days are excluded. 
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and 9 in the cow. But this is now ascertained to have been an 
error. 

Tlic well-known observations of M. Tesslcr, which extended to 
102 mares and 160 cows, give the following striking results : — 


Siiortest : — Mare 311 days. Cow 211 days. 

Longest . . . 394 „ „ 308 „ 

Itaiige 83 ,, „ 67 >, 

Excess above ) 
stated period ) 

Average period 

Earl Spencer made a still more extensive scries of observations 
on 764 cows,* with these results : — 


57 or 60 
1 1 mths. ] 0 


32 or 35 
9 mths. 10 


Shortest period (calf living) 220 days. 

Shortest ])eriod (calf reared) 2 1 2 „ 

Longest period 313 „ 

Kaiige (calf living) 93 „ 

Kange (calf reared) ........ 7l „ 

Excess beyond 200 days, before which time ) 

a calf was deemed immature ... ) ** 

Excess above 9 calendar months . . 37 or dO „ 

Excess above 10 lunar months 33 „ 

Average duration 28 1 or 285 „ 

I'ho majority of instances of gestation protracted beyond the 
average period, occurred in the case of bull calves, tlic numbers 
being, of cow-ealves 90, of bull-calves 3 52. 

These observations of M. Tessier and Lord Spencer prove that 
the period of gestation in the cow and horse, u hich, like that of 
the human subject, was formerly regarded ns fixed, is not only 
variable, but that the extremes are widely separated, and the 
longest period in excess of the average by considerably more than 
a calendar month. 

The ease in favour of a variable period in the human subject 
admits of being strengthened by otlier arguments. All the func- 
tions of the human body that have been carefully examined, such 
as the cutting of the teeth, the pulse, the respiration, are found 
to vary within wide limits. So also with the functions more 
directly connected with pregnancy : the catamenia may appear 
at any age, from 9 years, or earlier, up to 23 or 24, or later ; and 
they may continue up to any age from 35 to 55, or even later. 
They may also recur at intervals of a month, six weeks, or a fort- 
night, and the periods may comprise a variable number of days, 

* Sec the * British and Foreign Medical Review' for Jan. 1841. 
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Then, again, tlie i)('rio(l of quickening varies from the 10th or 12th 
to the 18th or 20tli week, or even later ; and child-bearing, 
which has usually ceased by 45, may occur :ui late as 51, and 
possibl}' at a still more advanced age. 

Another argument of no slight force in favour of a variable 
period, and of its possible extension beyond the limit usually 
assigned, is found in the fact that the advocates of a fixed periotl 
are not agreed among themselves as to what that period is. Of 
the seventeen medical men examined in the Gardner Peerage 
case, five advotrated a fixed period, and opposed the idea of pro- 
tracted gestation ; but all of them, with the exception of Sir 
(fiiarles Clarke, who fixed it at 40 weeks or 280 days, stated the 
duration dilfercntly, and were forced to admit a greater or less 
deviation from a fixed standard. Dr. Gooch stated it at from a day 
or two before to a day or two after 0 calendar months, and Dr. 
Davis at a day or two under 9 calendar months; while Dr. Bleg- 
horough allowed an interval of from 39 to 40, and Mr. Pcmiingtoii 
of from 37 to dO weeks. 

J5ut while five of the seventeen medical men snpxiorted the 
opinion that the period of gestation was fixed, or nearly so, twelve 
believed that it might he protracted to 9’, 10, or 11 calendar 
months, or (288—290) (301—306) (331—337) days. 

The balance of authority, both ancient and modem, may bo 
also adduced in support of the theory of a variable i»eriod, and 
of possible extension of pregnancy beyond the 280 days. 

To the foregoing arguments may be added the fact, that legal 
decisions in this country have been favourable to jirotractcd ges- 
tation, and that the same may be said of the decisions and even 
of the laws of other countries. Thus the Code Napoleon allows 
300, and the Prussian law 302 days, and there has been a deci- 
sion ill the United States in favour of 317 days.* 

The period of utero-gestation, therefore, being subject to varia- 
tion, and admitting of extension beyond 280 days, a question now 
arises us to the limit of that extension. What is the longest 
possible duration of xiregnancy ? 

The 14 cases fixed by a single coitus give, it will be seen, a 
maximum of 293 days ; while the 27 based jointly on a single 
coitus, and the death or absence of tlie husband, extend the 
period to 308 days. One of two cases by Prof. Simpson brings 
the figures up to 313 days, and two cases by Murphy u^i to 314 
and 324 days respectively. 

The question, of the extent to which the period of utero-gesta- 
tion may be jirotractcd beyond 280 days assumed a definite shape 

* ‘ American Journal of Medical Science,’ October, ISIS- 

IC 
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ill the celebrated Gardner Peerage case, of which the following is 
a brief outline. 

In the month of March, 179(», Alan Hyde Gardner, afterwards 
Lord Gardner, a captain in the navy, was married to Miss Ad- 
derley; and they cohabited us man and wife till January, 1802, 
(except during the occasional absence of the husband). On or 
about the iiOth of January, (/uptain Gardner took leave of his 
wife, sailed a few days afterwards for the West Indies, and did 
not return to England till the 10th of July in the same year, 
his wife remaining in England during the whole of that period. 
Towards the end of the year 1801, when Captain Gardner 
was absent on his Majesty’s service, his wife entered into an 
adulterous conversation with Henry Jadis, Esq., which Captain 
(ilardner did not discover till June, 1803 ; after which time he 
‘did not have any intercourse whatever with his said wife, (m the 
8th of December, 1802, she was, without the knowledge of Cap- 
tain Gardner, delivered of a mule child, afterwards hajitized by 
the name of Henry Fenton Gardner. In Easter ’rerm, 1804, 
Captain Gardner brought bis action in the Court of King’s llench 
against Henry Jadis, for criminal intercourse with Maria Eliza- 
beth Gardner, and obtained a verdict for 1000/. damages. He 
also obtained a sentence of divorce in the Consistory Court, and 
the marriage was subsequently dissolved by Act of Parliament. 
Huron Gardner died on the 30th December, 1808, leaving Captain 
Gardner his eldest son and heir, wdio tliereupon succeeded to the 
barony, as Alan Hyde, Lord Gardner. On the 10th of April, 
1809, he was married to the Honourable Charlotte Smith, 
daughter of Lord Cariiigtou, and by her had issue an only son, 
Alan Legge Gardner, born on the 29tb of January, 1810, and 
one daughter. Alan Hyde Ijord Gardner died the 27tb of De- 
cember, 1815, leaving Alan Legge Gardner successor to the title. 
Henry Fenton Gardner attained the age of tvveiity-onc in the 
month of December, 1823 ; and Alan Legge Gardner, being an 
infant of about fourteen years of age, petitioned his Majesty for 
a recognition of his riglit to the title by letters patent, or by 
ordering his name to be entered on the Parliament Koll as a 
minor peer.* ^ 

It was proved on the trial that tlicre was a possibility of access 
on the 30th of January, 1802 ; from that date to the 7th of 
February, and on or after the 11th of July. Hence the three 
questions proposed to the medical witnesses ; — 

1. Could a child born on the 8th of December have been the 


This account is abbreviated from Le Marchant’s history of the case. 
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frnit of sexual intercourse on the 30th of January, being 311 
days ? 

2. Could a child born on the 8th of December have been the 
fruit of sexual intercourse on the 7th of February, being 304^ days ? 

3. Could a child born on the 8th of December, and living to 
manhood, have been the fruit of sexual intercourse on or after 
the 11 ill of July, a period of 150 days, or two or throe days short 
of five calendar months ? 

The first two questions may bo reduced to one, so as to give 
the following alternative : — if the child were legitimate, he must 
have been either a 150 days* child, or a 304 or 311 days* child 
(one calendar month and two or nine days beyond the usUafum 
tf^tupua pariendi). The latter alternative, viz., gestation pro- 
tracted to the 304 or 311 days, was the one chie fly insisted on in 
this celebrated trial. The case was not decided by the medical 
evidence, but by the adultery of the mother of Henry Fenton 
Jadis. This having been jiroved, the claim of the petitioner, 
Alan Lcgge Gardner, was allowed.* 

II. VIABILITY OP CHILLIIEN. 

The (iucstion, What is the shortest period of gestation at which 
a viahle child may be born ? was raised in the Jardine case, 
which, though less known than the Gardner J’cerage case, is 
equally interesting, as no less than 14 medical men, and a still 
greater number of non -professional witnesses gave their evidence, 
in this case, too, there was great difference of opinion among the 
skilled witnesses. Tlu* evidence of Drs. Alison and Christison 
w.'is admitted as Lecturers on Forensic Medicine, whose attention 
had been directed to the question involved ; and it may he safely 
aflirmed, that Dr. Christison threw more light upon the case than 
all the other witnesses put together. 

The fblk)wing is a short abstract of this case : — 

Tlic defendant was married on the 3rd of Mareli, 1835 ; and 
on the 21th of August following, his wife was delivered of a girl, 
who, supposing her to have been the fruit of sexual intercourse on 
the day of the marriage, was only 174 days, or 5 calendar months 
and 21 days old. The infant, which was undoubtedly immature, 
though to what degree could not be determined, died on the 20th 
of March, 1830, having survived about seven months. 

'fhe libel charged tlie defendant with having committed forni- 
cation with his wife before marriage, A great many witnesses 

For fuller partieulars consult Dr. Lyail’s summary of the ‘ Medical Evi- 
dence relative to the Duration oi liuniuu Pregnancy, us given on the Gardner 
Peerage Case.’ 

K 2 
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were called, some to prove Ibc possibility of sexual intercourse 
before luarriag^e, otbers to show that the child, though small and 
feeble, was not iniinature, or at least not so immature as the date 
of the marriage would make it ; and others to speak to the im- 
possibility or improbability of a child surviving at that early 
pi?riod. The extent to which the allegations of the libel were 
made good, and the vague nature of the evidence adduced in 
their sup})ort, will appear by the following extract from the 
decision of the JVeshjtcry, November 7th, 1838: — “That the 
testinuujy of the several witnesses, both with respect to matters 
of lact, viz., the appearance of the child at birtli, &c., and also 
with rcspe(!L to the opinions of medical men regarding the via- 
hilitv of such a |)rein:itiirc child as the child in question is said to 
ho, is of such an o]i))osite and contradictory nature, that the 
Pros b Y ter Y, with their present light, have great dilliculty in 
coining to any decision on these points. The Presbytery, there- 
lore, agreeably to a common maxim of law, Safins esl imjmniium 
TcliiKjui fan mis noceniis qtmm innoceniem damnarijimd tlm libel 
not ])rovcn.”*' 

'Ihc principal iioints established by tlie general and medical 
evidence in relation to Mrs. Jardinc and ber infant were, that 
she had menstruated as usual tlie week previous to her marriage ; 
that she was, both before and after her marriage, in a very weak 
slate of health ; that she was h(*rself a seven months' child ; that 
siie liad a seeond child, a daughter, which she believed to have 
been horn “ just about the commenecineiit of the eighth month 
of her jiregnaney,'* and that she had not provided hahy-linen for 
this child. As regards the infant, the evidence, though contra- 
dictory on many })oints, showed that it was small (it weighed 
three pounds when horn), very feeble, and decidedly immature, 
though no d.ata were adduced to show the degree of immaturity. 
It required to be nursed with care, but not vvitli those extreme 
jireeautions for preserving warmth, which seem to have been 
uhsolutely lun essary in the cases of Drs. Rodman and Outrepont, 
presently to he descriheil. 

I'he siieeial (piestion raised in the Jardine case w’as this — 
(Valid adiild born 171 days, or five calendar inonths and twenty- 
one days, after marriage, be reared to the age of seven months ? 
and the general qiiesti(ni suggested by the case is — What is the 
earliest })eriod of gestation at winch a viable child may be born ? 

♦ ‘ Rccoril of the Proceeding's in the reference by the Synod of Fife, to the 
Venerable the General Assembly of the Church of Scotlajid, in May, 1839, of 
the Case of Mr. Thomas Purelay, Town Clerk, and Nine of the Parishioners 
of Kinghorn, against the llevercnd Fergus Jardine.’ Edinburgh, 1839. 
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Now it is universally admitted that a child nuiy ho horn iiml 
reared to manhood as early as the seventli month ; and as preno- 
rally believed that a viable child (tannot be born bot'ore live 
calendar months, or 150 days. 

'I'o test the soundness of this opinion, and to ascertain tlu‘ 
earliest date at which a child may ho born alive and roared, wo 
must consider two distinct orders of facts. 1. Facts whic^h allbrd 
a presumption in favour of early viability by showinj^ that infants 
born alive at an early period have survived a few hours or days ; 
and 2. Facts of the same order relating to infants that have boon 
reared to adult age, or to such an age as affords reasonable pre- 
sumption in favour of their having attained that age. 

1. To this first class belong such cases as those of jMr. Tliom- 
son,* in which an infant of the eslimated age of 5 months, sur- 
vived 3 1 hours; of Ohristison,f in which one of lf»7 days old 
survived 8o hours; of llncholtz.J in which oiuMif 181) days old 
survived 2 days; of Kopp,§ in which one of 182 days survived 

days; and of Fleischmann,|| in which one of l(i8 days snr- 
viv(Hl 8 days. 

T)r. Bonnar^ has compiled a table comprising no less than 
112 cases of infants born alive at periods varying from 120 tr> 
210 days ; and if from this collection of facts, more or less well 
authenticated, we omit 39 eases of infants born at 210 days, and 
about which there need be no dispute, there remain 73 infants 
born alive at vai’ions ages from 198 down to 120 days. 01* tlu'se 
9 had attainetl ages from 191 to 198 days; 1> had reached 100 
days; 3 from 183 to 189; 38 were 180 days old; 3 from 174 to 
178 ; 5 from 105 to 168; 1, 158; 8 of the age of 150 days; and 
5, various ages from 120 to 14<7 days. Out of the large group 
of infants born at 180 days, 18 survived their birth from 5 minutes 
to 16 hours; 6 lived one day; 3 from 5 to 11 days; 1, six weeks ; 
2, four months ; and the remainder (7 in numhtn*) 1 year, 2 years, 
and 15 years respectively. Of the 8 infants of the reputed age 
of 1 50 days, 2 barely lived, two lived 3 minutes ; one, 2 liours ; 
one, 24 hours; one, 6 days; and one, 19 years. The group of 
five cases born prior to the 150tb day comprises one of 120 born 
alive ; one of 125 surviving six hours; one of 147, living 12 hours ; 

* Of Alva, Stirlingshire, tjnotod by Beck, 
t Evidence in Iho Jardine case. 
t Bcitriige ii. 1C4. § Jahrbuch, iii. 128. 

11 Henke's Zeitschrift, vi. 12. 

* A Critical Inquiry regarding Superfietation, with cases.’ By George 
Lindsay Bonnar, M.D., Cupar, Fife : ‘ Edinburgh Medical Journal/ January, 
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one of 133 (Rodman’s ease), 21 months ; and one of 135 (Capu- 
ron’s case of Fortunio Liceti), living to 80 years of age ! 

2. The second class comprises the three leading cases by Rod- 
man, Outrepont, and Belloc, which will presently be more closely 
examined. Of the facts of the first order it may suffice to state 
that there is nothing in the accompanying history of weights and 
measures to militate against the authors’ estimates of the period 
of gestation at which the several infants had arrived; while, on 
the other hand, in the .lardine case, the weight of 3 lbs. stated to 
belong to a child born at 174 days, or belorc the completion of 
the ()th month, is a pound in excess of the highest weight of any 
of the five infants in the first group ; and exceeds the weights 
given at p. 77, with the exception of the very doubtful instance 
of 3 lbs. 13 oz. 

But small length and weight arc but two signs of immaturity 
among several which are at least equally deserving of attention, 
such as the high position of the centre of the body, the dispro- 
portionate size of the head, and wide separation of the fontanelles ; 
the presence of the memhrana papillaris ; the non-descent of the 
testicles; the prominence and deep red colour of the parts of 
generation; the intense red colour, mottled appearance, and 
downy covering of the skin; the nails not formed; the scanty 
deposit, or total absence, of sebaceous matter on the skin; the 
feeble movements and cries; the inability to suck; the necessity 
of artificial heat ; the almost unbroken slec]) ; the rare and imper- 
fect discharges of urine and meconium ; and the closed state of 
the eyelids, mouth, and nostrils. 

These, on the other hand, are signs of maturity : — 

Strong movements and cries us soon as the child is born ; 
the body of a clear red colour, and well coated with sebaceous 
matter ; the mouth, nostrils, eyelids, and ears perfectly open ; the 
skull having some firmness, and the fontanelles not far apart ; 
the hair, eyebrows, and nails perfectly developed ; the testicles 
descended ; the free discharge of the urine and meconium a few 
hours after birth ; and the power of suction, indicated by the 
seizure of the nipple or a finger placed in the mouth. 

By (comparing these descriptions with some of the more re- 
markable recorded cases, we shall see that there is reason to be- 
lieve in the occasional survivorship of very immature infants. Of 
the three cases mentioned in group 2, the cases of Drs. Rodman 
and Outrepont are deserving of special consideration. 

Dr. Rodman, after describing the mother as “cautious,” 
“ accurate,” and trustworthy, and stating that she had borne five 
children, and “ was confident that the period of her gestation was 
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less than nineteen weeks/* says, that premature labour was 
brought on by fatiguing exertions, and that she w-as delivered 
of a living male infant. 

Not daring to wash the child, it was quickly wiped and wrapped 
in flannel, with only an opening near the mouth for the admission 
of air ; and it was taken into the warm bed with tlie mother, 
lliough the child was weak, no feeding was attempted till after 
the lapse of twelve hours. “ The nourishing heat with the 
mother in bed was relied on.” The next day, the head, body, 
and extremities were surrounded with fine cotton-wool, pressed 
like cloth, to the thickness of two or three rolls, and over that 
the flannel as before ; and again the child was given to the mother 
in bed. Even with this dress, he could not be kept warm 
enough ; and as he soon became weaker when exposed to the heat 
of a fire, whilst the warmth of the mother enlivened and strength- 
ened him, he wfts kept warm, by the .mother and two other 
females lyiflg in bed with him by turns for more than two 
months. After this he could be left alone from time to time, but 
was still undressed very cautiously. It was not till he was three 
weeks old that the length and weight of the body could be 
ascertained. The length was found to be 13 inchest the weight 
1 Ih. 13 oz. avoirdupois. It was extremely difficult to get the 
child to swallow nourishment the first week ; the yellow gum soon 
Clime on, and the thrush seized him severely on the eighth day, 
and lasted till the end of the third w^eck. During the first week 
he was fed with tivo or three teaspiwnfuls of toavSted bread boiled 
w’ith water, sweetened and strained through fine linen ; in the 
second week twenty drops of beef-tea w ere added, and small doses 
of castor- oil w'cre administered. At the end of three weeks he 
began to swallow teaspoonfuls of his mother's milk, and two days 
after made efforts to suck. The mother’s milk was gradually 
substituted for the panada, which was still given occasionally 
with a few drops of port wine. Under this careful manage- 
ment he a^ained the age of four months, and his health and 
excretory functions were peculiarly regular. Five months after 
this, as w^e find from a second paper by Dr. Rodman,* this child 
was still doing well. In this paper he describes the mother as 
tall, robust, and healtliy, and again states that she had a pecu- 
liarly accurate knowledge of the time of her previous gestations, 
and did not hesitate still to affirm, that the period in this instance 
was rather under nineteen week8.f* 

* * Ed. Med, amd Surg. Journal,* vol. xii. 
t Case of a child born between the fourth and fifth mouth, and brought up. 
By John Rodman, M.D., Paisley, ‘ Ed. Med. and Surg. Journal,’ vol. xi.p.446. 
The facts of this case were attested by Mr. White oiPaisley. 
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Dr. James Hamilton, in his evidence in the Jardine case, states 
that this infant lived a year and nine months ; but that from 
circumstances mentioned to him by Dr. Rodman, he had always 
thought that there was some mistake in the woman’s reckoning, 
and that the infant was a dwarf, being considerably smaller than 
those puny infants born w'ithin the six months, whom he had 
seen drag on a iniserahle existence for four or live days. 

It must be admitted that, in this instance, an extremely 
feeble and immature child was rejired by very judicious treat- 
ment, and that the mother’s estimate of the age was at least as 
likely to be correct as such estimates ever can be. The length 
and weight of the child, too, are in keeping with the other 
lengths and weights given at p. 74, and they will be found to 
coincide with the extreme weight and length of the tables at 
pp. 77, 7S. The absence of any description of the appearances 
jircsented by the child prevents us from determining its degree 
of immaturity. It might have been a five months’ child, but 
there is no ground for supposing it to have been born before the 
completion of the fifth month. 

The case related by Dr. Outrepont, of Bamberg, is very valu- 
able, for it is the only (piite unequivocal instance on record of the 
rearing of a six months’ child. The partieulars arc given so 
fully, and with sucli precision, that even Henke, wlio previously 
denied the possibility of such an incident, candidly admitted that 
Outrepont’s case is an uiuniuivocal cxainjile.* The evidence is 
complete both as derived from the date of impregnation, and 
from the structure and history of the child. The mother, a 
young woman, wdio had always been perfecitly regular, imai- 
struated as usual ten days alter her marriage, and was subse- 
quently rejicatedly connected with her husband. About a fort- 
night after this menstruation, she became changed in appearance, 
and, for the first time in her life, had frequent attacks of 
vomiting and fainting. These symptoms continued, but the 
catamenia did not return : and about twenty weeks after their 
last appearance, she felt the first movements of the child. Five 
weeks after this sht? was seized with labour-pains and haemor- 
rhage ; and Dr. Outrepont, having ascertained that this proceeded 
from the placenta being attached to the os uteri, encouraged the 
labour, and brought it to a prosjierous conclusion. The evidence 
of this child being not more than twenty-five weeks old, is as 
strong as it is reasonable to expect. The state of the child at 
birth was still more unequivocal. It was a boy, and breathed 


• * Zeitschrift,* vi. 27. 



OUTREPOJTT’s case. SUPEliraCTATION. 137 

immediately on being born ; ineasnreil thirteen and a half inches, 
and weighed one pound and a half. Its skin was covered with 
smooth lank down, and was much wrinkled. The extremities 
were extremely small in proportion to the trunk, and were kept 
constantly bent over the body, as in the hetus in the womb. 
I'hc nails of the fingers and toes were like white folds of skin, 
tlie tesffcles were still within the belly, and the pupillary mem- 
brane was entire. Tlie child whined but could not cry ; slept 
almost constantly ; woke only once a day ; seldom opened its 
eyelids, and was obviously insensible both to light and sound. 
The first discharge of urine took ])lact* on the seventh day, and 
the first evacuation of the bowels ou the ninth. Subseciuently 
the urine was voided once in forty-eight hours, and the fseces 
every two or three days. 'J’he child was placed in a basket 
filled with wool, kept in a uniform tcmjicrature, and moved with 
great care. For some time it was fed with the spoon on diluted 
milk and sugar. In four weeks the down began to drop off 
from the skin. In fifteen weeks the wrinkles had disappeared 
from the skin, and the length was increased an inch and three 
quarters. From this time, which correspond(?d with the fortieth 
week after impregnation, — that is, with the full period of utcro- 
gestation, — it made rajiid advances; sleeping less, eating more, 
crying strongly, and becoming evidently sensible to sound, and 
j)least?d w ith the light. When fourteen months old, it w'as of 
tlie weight and stature of a child born^ at full term. In the 
eighteenth month, the testicles descended into the scrotum. The 
teeth began to appear early in liis third year. He did not begin 
to W'alk till half a year later ; and then differed from other chil- 
dren of tlie same age, not only in size, hut also in the singularly 
old expression of his countenance. When T)r. Outrepont saw 
him in 181G, he was eleven years of age, w'^as as big as a boy of 
seven or eight, and had just begun to read and write.* 

In this case also the length and w^eight are in keeping with 
the lengths and weights given at j). 75, and much within the 
extremes given in the tables at pp. 77, 78 ; and the signs of im- 
maturity are so w ell marked and so minutely described as to be 
decisive of the iiossibility of rearing a child born before the end 
of the sixth solar month, or 26 weeks. 

III. SUPEEF(ETATION. 

SuperAetation means the conception of a second embryo during 
the gestation of the first, the products of the two conceptions 
being born either at the same or at different times, 

* This case is taken from Dr. Cbristison’s evidence on the Jardine case 
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Some light is thrown upon this question by more than one 
well-authenticated case in which a woman has been delivered of‘ 
twins of different colours, both fully formed. The following are 
taken from many similar ones quoted or referred to by Beck : — 
A female at Charleston, in South Carolina, was delivered in 1 714 
of twins, within a very short time of eacli other. One was black, 
and the other white. She confessed that on a particlhar day, 
immediately after her husband had left his bed, a negro entered 
Jier room, and by threatening to murder her, had connection with 
her. This case is related on the authority of Buflbn. J)r. Moseley 
mentions the following as occurring within his time at Shortwood 
estate, in the island of Jamaica : — A negro woman brought forth 
two children at a birth, both of a size ; one a negro, the other a 
mulatto. She explained the occurrence by stating that she 
suffered the embraces of' a white man belonging to the estate 
directly after her black husband had quitted her. A case of triplets 
of three different colours may be omitted as resting on insufficient 
authority. 

These arc cases in which the two mature children are brought 
into the world differing in nothing but colour from children of 
one father and one conception. There is another class of cases 
equally easy to believe and understand, in which the birth of two 
children is separated by a short interval, or by an interval closely 
corresponding to their relative size and development, on the sup- 
position of their being twins. Of the former class of cases the 
following, cited by Beck, from the Consilla of Zacchias, is an 
example:— J. N. Sobrejus lost his life in a quarrel, leaving his 
wife pregnant. Eight inoiitlis after his death she was delivered 
of a still-born deformed child. Uer abdomen remained large, and 
was supposed to contain a second infant, but the efforts made to 
procure delivery proved fruitless. One month and a day there- 
after, the w’idow was again taken in labour, and brought forth a 
perfect living child. The relations of the husband contested its 
legitimacy, on the ground that it was the fruit of a superfoetn- 
tion, and Zacchias was consulted, lie agreed that the two infants 
could not have been the product of one conception, since the 
interval between their birth was so great: but gave it as his 
opinion, that the first was the product of a superfmtation, and 
conceived a month after the other. As the husband died sud- 
denly while in a state of perfect health, his opinion preserved the 

with oltorationB and additions suggested by the perusal of the case in the 
‘Zeitsehriit Jur die Staatsarz,’ vi. 19. It may be well to state that Dr. 
Christison admitted the possibility of a child bom alter 174 days being 
reared. 
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character of the mother, and her legal rights. Zacchias seems, 
ill this case, to have chosen the most improbable of two suppo- 
sitions ; for it is certainly more easy to suppose that the birth of 
twins, the product of the same conception, may take place at two 
different times, than that they should be the products of two 
different conceptions; and it is difficult to understand on what 
data he leased his opinion that the child first born was the last con- 
ceived. In all such questions, the wisest course is to prefer that 
interpretation which involves the least difficulty, and is most 
consistent with experience. Now the expulsion of twins at dif- 
ferent times is allowed to be a common event, of which examples 
are to be found in most works on midwifery. The most feasible 
opinion, then, seems to be, that this was a case of twins conceived 
at the same time, but of which one died, and was discharged, 
before the other. 

But there are cases which do not admit of so easy an explanation, 
and which certainly countenance the theory of a double conception. 

The wife of Raymond Villard, of Lyons, married at twenty- 
two, and became pregnant at the end of five years, but had an 
abortion at the seventh month, on the 20th of May, 1779. She 
conceived again within a month; and on the 20th of January, 
1780, eight months after her delivery, and seven months from 
her sec'ond conception, she was suddenly delivered of a daughter. 
This delivery was not, however, followed by the usual symptoms — 
no milk appeared, the lochia were wanting, and the abdomen 
did not diminish in size. It was accordingly found necessary to 
procure a nurse for the child. Two surgeons who visited the 
female were at a loss with respect to her situation, and consulted 
Desgranges, who* declared that she had a second child in the 
w^omb. Three weeks after her delivery she again felt the motions 
of a foetus ; the abdomen again increased in size, and on the 6th 
of July, of the same year, 1780 (five months and sixteen days 
after the first birth), she was again delivered of a living daughter. 
The milk now appeared, and she was able to nurse the child. 
Desgranges, after stating his firm conviction that these two chil- 
dren were conceived at an interval of some months, adds, that 
this second child could not have been conceived after the delivery 
of the first, inasmuch as no sexual intercourse took place between 
the husband and wife till twenty days after, which would have 
made the age of the second child only four months twenty-seven 
days. On the 19th of January, 1782, the mother presented the 
tw'O children, with extracts from the baptismal register, before 
two notaries of Lyons, in order to attest the facts above stated.* 

* Foder^, vol. i. p. 485. 
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Assuming the facts of this case to be correctly stated, it must 
be admitted to be nearly conclusive as to the possibility of siiper- 
foetation ; for if wc deny this, and assume both children to have 
been the product of a simultaneous conception, and the last child 
to have been at full term, the first, which, be it observed, in 
common with the other survived its birth between one and two 
years at the least, must have been born alive at three months 
and a half : or, if the first child be admitted to be seven months 
old, the second must have been born alive at six. weeks. The 
alternative supposition, that the second child was the fruit of 
sexual intercourse subsequent to the delivery of the first, is also 
in the highest degree improbable, for it su])})oses a child, born 
before the completion of the fifth month, to be resared, and that 
without any difficulty. The only remaining suppositioTi, namely, 
that the second child was a twnn born after a gestation of twelve 
months and a half, presents equal difficulties. 

Dr. Maton has also related a well authenticated case, in which 
two male children (both “ born perfect”) were brought forth at 
an interval of nearly three calendar months. If this had been 
a case of simultaneous conception, tins age of the one would have 
been six months or less, that of the other nine months or less. 

Additional cases are referred to by lieck, in three of which 
there was an interval of one month, in two an interval of two 
months, and in one an interval of four months ; and Dr. IJonnar 
cites Velpeau for a case in which an infant thought to bo at full 
time,” was born five months after “ a child at i\\Qfull time'* 

In deciding this question, those cases only must be admitted 
to have any weight in which the interval between the births is 
considerable ; for, where it is short, if we suppose the child last 
born to be mature, the first may have been eight or seven months 
old, which is quite rect)ncilable with the su})position of its being 
reared. When, however, the interval is of four months, if \ve 
assume, as before, that the child last born is mature, the first 
cannot be more than five months old, an age at which it is in 
the highest degree improbable that a child could be reared at all, 
and certain that it could only be saved by ingenious and careful 
contrivances of w'hich mention is sure to have been made. 

In any cases that may hereafter occur, it will be important to 
observe the size and development of the children. But it must 
not be forgotten that even the healthy products of the same con- 
ception may differ greatly in size— a fact well illustrated by a 
case brought under iny notice by Mr. Streeter, in which female 
twins, five and a quarter months old, were born enveloped in a 
common chorion. The one w’as more than twice the size of the 
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other, but the smaller alone had made successful efforts to 
res])ire. (G.) 

if the single case of the wife of Raymond Villard he correctly 
stated, the doctrine of superfeetation must be admitted to he 
eslablished ; but it may be useful to subjoin the chief arguments 
(•niidoved by the advocates and opponents of tliut doctrine. 

I'he opponents of super fmtation allege that the occurrence is 
iin})Ossiblc, because 1, shortly after conception the os tineai, as 
well as the internal apertures of the Fallopian tubes, are closed 
by a thick tenacious mucus. 2. The membrana decidua, which 
is also formed soon after conception, lines the uterus, and aids in 
obliterating the o})enings into its cavity. 3. When the uterus 
is impregnated, the Fallopian tubes, instead of running horizon- 
tally to the ovaria, lie parallel to its sides, so that if a second 
embryo were formed within the ovarium, the tubes could not 
embrace and convey it to tlie uterus. And 4. that the new 
embi yo would destroy the first. 

The last objection is founded upon a bare assumption, and may 
therefore be summarily dismissed. The third objection, if valid, 
must jirove fatal to the doctrine of superfietation ; but though 
this obstacle may exist in the fully-developed uterus, the ovary 
and Fallopian tubes are not more prevented from coming into 
contact with each other in the early stage of utero-gestation, at 
whicli alone superfietation is alleged to take place, than in the 
unimpregnated state. The answer to the first two objections is 
obvious. Neither the tenacious mucus nor the newly-formed 
, decidua, though in contact with the orifices and cells of the uterus, 
adheres so firmly to it as not to admit the passage of the semen. 
I'he fact of menstruation in numerous cases occurring during a 
l^art or the w hole of pregnancy, seems to prove that the adhesion 
of this tenac’ous mucus and of the decidua is by no means so 
firm as to forbid the passage of fluid; and this argument is 
strengthened by the frequent occurrence of haemorrhage in the 
advanced stages of pregnancy in consequence of partial detach- 
ment of the placenta. The arguments advanced against the 
doctrine of siiperfietation are therefore not of sufficient weight to 
counterbalance the improbabilities set forth in the case of Ray- 
mond Villard ; and unless that case can be shown to be untrust- 
worthy, there seems to be no alternative but to admit the truth 
of the doctrine. 

If, then, we admit the possibility of superfeetation, the question 
arises, Can we explain this occurrence so as to avoid the objec- 
tions of its opponents ? The existence of double uteri, and more 
rarely of double vagiute also, suggests the required explanation ; 
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and as the recorded cases of this malformation are much more 
numerous than those of superfoctaiion, it is quite possible that 
some of the latter may be explained by the malformation in 
question.* 

That this malfonnation does really ex})lain some cases of sui)er- 
foetatiou, is proved by a case related by Scheider of a woman who, 
six weeks after marriage, bore a four months’ elnld, and forty 
weeks after marriage mature twins. On examination, the uterus 
and vagina were l>oth found double, and each vagina had a 
separate orifice.f 

Dr. Bonnar, in the Essay already referred to, raises a novel 
question of much interest in itself, and obviously admitting of 
practical application, namely, how soon after her delivery may a 
woman again become pregnant. Starting from the common 
assumption that at least thirty days must elapse before tin? uterus 
can resume its generativc/unction, and adding from 274 to 2S() days 
for the period of gestation, it would follow that no woman could 
hear a mature child sooner than the 304th, or from that to the 
310th day. Dr. Bonnar, by referring to * Lodge’s Peerage and 
Baronetage,* shows that there have been at least 19 recorded 
cases, in which the interval between one birth and another has 
been 309 days or less. There were ten cases of 309 to 300 days; 
2 of 299 to 290; 4 of 289 to 280; 1 of 273; 1 of 252; 1 of 
182 ; 1 of 173 ; and 1 of 127 days. Dr. Bonnar, taking these 
cases into consideration, and weighing the facts relating to the 
state of the vagina, uterus, and lochial discharge, lixes on the 
fourteenth day after delivery as the earliest at which a fresh 
impregnation may take place. 

Having di8(*ussod at length the three leading <piestions con- 
nected with the subject of legitimacy, it will he lUicessary to say 
only a few words on some questions of less interest and inq)ortancc. 

The question of paternity, as already stated, may arise when a 
woman, soon after the death of her husband, marries again. 
Sometimes this question assumes the shape of the one last dis- 
cussed. A child is born within five months, or thereabouts, of 
the death of the first husband, and the question of paternity 
becomes one of viability- Where the child is of such an ago as 
that it might have had either husband for its father, the pater- 
nity must bo decided by a reference to the state of health of the 
deceased husband at the presumed time of conception. 

* Dr. Cassan (‘ Rccherches sur les Gas d’UteruR Double, et dc Superfoeta- 
tion’) has collected 41 cases, in three of which both uterus and vapina were 
double; and Beck has added 11 others, in three of which the vagina was 

'^Ihller’s * Archives,* 1836, and * London Med. Gaz.,’ vol. xx. p. 408. 
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Another class of questions, of little importiiiice and rare occur- 
rence in this country, may arise in slave-holding states, where 
the reputed parents of a child are of diflerent colours, and the 
oirs])ring dillers in appearance from the majority of children of 
mixed mariaages. 

Some discussion has taken place as to the kind and degree of 
evidence of live-birth necessary to establish a right of inheritance 
under the tenure known us ‘ tenancy by the curtesy.’ When 
a man marries a woman seised of an estate of inheritance, and 
has by her issue born alive, which was capable of inheriting her 
estate. In this case he shall, on the death of his wife, hold the 
lands for his life, as tenant by the curtesy of England.” The 
meaning of tlie expression horn alir.e^ is not the same in this case 
as in cases of infanticide. It has been decided that in questions 
of teiiaiK'y by the (jurtesy, any kind of motion, even *• a twitch- 
ing and tremulous motion of the lips,” as in the case of Fish v. 
Palmer, tried in 1806, is held to be sufficient evidence of live- 
birth. • 

The question bow far monsters are capable of inheriting, has 
been raised, and answered by Blackstone, who states that “ a 
monster which hath not the shape of mankind,” “ hath no in- 
heritable blood but if, in spite of deformity, “ it hath human 
shape, it may be an heir.” 
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L1FE-ASSURAN(^E. EElGXEi) DISEASES. 

LIFE-ASSURANCE. 

Medical men have to perform important funetions in relation to 
life-assurance. A])plieants for insuranee are siibmittcci to the in- 
spection and examination of physicians or surireons selected for 
the purpose, and their ordinary medical attendants are consulted 
respecting the diseases from which they may hi»ve suflered. The 
services of the ined’cal man are es})ecially retjuired by those 
offices which undertake the insurance of unsound livt's, or which 
are in the habit of aece))ting lives that fall short of the standard 
of robust health ; for all information Bes}>ccting .spe(;ial risks must 
be drawn from medical sources. In tlie best managcsl offices, 
again, medical men of standing and exf)ericnee occupy places on 
tile board, and by affording iidbnnation resj)ecting the meaning 
of terms, and the true significance of statements contained in the 
reports submitted, are able to render very important service. 
Medical men are also called upon to report on injuries sustained 
by persons assured against accident, and they have to render 
similar services to benefit societies, and to make similar i)ersonal 
examinations in the case of recruits, emigrants, ])risoners, and 
candidates for employment iii all public offices iu which strength, 
activity, and health are deemed important. 

The insurance offices provide the medical examiner with a 
jirinted list of questions, prepared under medical advice, or sug- 
gested by their owu experience, rclatiiig to the state of health of 
the applicant, his family and personal history, his oecuj)ation and 
habits, the diseases which he has suffered, and such other particu- 
lars as are presumed to affect the probable duration of his life. 

lienee the duty of the medical examiner resolves itself into a 
work of inquiry and a work of personal inspection and examina- 
tion, respecting both of which a few practical suggestions may be 
offered with advantage. 

1. The inquiries which the medical examiner is expected to 
make relate partly to the family, and partly to the personal his- 
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tory of the applicant. Tlie first class are chiefly directed to as- 
certain the prevalence of hereditary’’ predisposition, wliether of a 
favoiirahle or nnliivourable character. As a general rtfle, tlu' 
children of tliose who die old live to he old; while the children 
of parents who die young are short lived. The medical examiner 
should, therefore, ascertain, with respect to the parents of the 
apjflicant, if living, what age they have attained ; if dead, at 
what age they died; aind he should extend this inquiry to 
brothers and sisters. If the answers respecting these near rela- 
tives jirove favourable, it will not be necessary to extend the in- 
fpiiry further ; but if they have died early, or if they appear to 
be subject to some hereditary malady seriously aflecting the dura- 
tion of life, uncles and aunts, and even a larger circle of rela- 
tionshi}), may have to be included. Having ascertained the ages 
of the living and deceased memlx^rs of the aj>i)licant’s family, the 
examiner should next inquire into the causes of death* of those 
deceased members who have not died of old age. If one or more 
should he found to have died of pulmonary consumption, asthma, 
insanity, gout, cancer, heart disease or acute rheumatism ; of some 
well-detiiied scrofulous atfection ; or of apoplexy or dropsy at an 
early ago ; the fact would have to be noted as more or less 
aflecting the value of the life; and similar importance w’ouhl 
attach to the ascertained prevalence of any of these diseases 
among the living members of the applicant's family. 

'Jlie personal history of the ajq)licant will comprise his age, 
social relation (whether married or single), occupation, place ol‘ 
residence, and liabits of life ; whether he has had small-pox, or 
been vaccinated, and the diseases to which he has been especially 
subject. Among tlie diseases or symptoms of disease to which 
the greatest imj)ortancc attaches may be mentioned spitting of 
blood (as affording a strong probability of consumption) ; gout, 
acute rlieuinatism, bronchitis, and asthma (both as liable to recur 
and as laying a foundation for serious oiganic changes) ; droi)sy 
(as a common rt*sult and indication of severe organic mischief) ; 
inflammation of the lungs (as leaving behind it some unfavourable 
change in those organs, or as being the direct consequence of 
tubercular deposit) ; fits (as betraying serious lesion of the 
nervous system); rupture (as involving danger of strangula- 
tion) ; and calculous disorder (as obviously tending to shorten 
life). 

2. The personal examination will have to be conducted with 

* A certificate of the registered cause of death of persons who have died 
since 1838, when tlie office of the Registrar-General was first established, may 
be obtained at Somerset House on the payment of a small fee. 

L 
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grositer or less care or minuteness as the ftimily and personal 
liistory have proved favourable or otherwise. If favourable, a cur- 
sory inspection and cxaininAtiuii will suffice : and if the ni)plicant 
is well formed; the complexion healthy; the pulse regular and 
equal, of fair force, and not oxccediiig 70 or 75, or falling much 
below CO (in the female not more than 80) ; and if the breathing 
is free and traiujuil, the life may be safely recommended for 
acceptance. But if the family or personal history is unsatisfac- 
tory ; if the i)erson is ill funned or disproportioned, emaciated or 
bloated ; if the pulse is frequent or otherwise abnormal, and the 
respiration unnatural ; if the fiice is pale, the complexion un- 
healthy, and the expression anxious ; and especially if the appli- 
cant has been attacked by any serious disease ; a more minute 
examination directed to the state of the nervous system, of the 
lungs, of the heart, and of the urinary organs, w ill be recpiired. 
I'ho chest should be examined by percussion and auseultalion, 
and in a few eases of disease of lung the respiration may he 
tested by the spirometer of Dr. Hutchinson.* In some cases tho 
urine wdll have to he tested for al))umen or sugar. 

To these ohservati(jns on the duties of the medictal examiner, 
w'o add a brief summary of our knowledge of the intiuenee on 
longevity, of })laee of residenee, change of climate, occupation 
and habits of life, peculii^’ity of constitution, hereditai*y predis- 
positions, and pre-existing disease. 

Place of liesideiwe. — The principal facts that leave been as- 
certained respecting persons living within the limits of their 
native country are the following : — 1. I'hat the inhabitants of 
rural districts are longer lived than those of towns. 2. That 
large cities are more fatal to life than small (mes. 3. That 
marshes, and low-lying districts on the hanks of rivers, arc less 
healthy than more elevated spots. 4. That of two districts of 
equal elevation, that which has a sandy or gravelly soil is healthier 
than that which consists of clay or rich alluvium. 5. That close, 
damp, and ill-drained ln>uses are peculiarly fatal to life. Such 
considerations as these ought, in extreme cases, to influence the 
examiner in selecting lives for assurance. 

Chai^ge of Climate, — The removal from a temperate or cold 
climate to a hot one aflects the duration of life much more 
seriously than any change of residence from one part of a man’s 
jiativc country to another. Our insurance offices, accordingly, 
either refuse to assure lives at all in extreme cases, or demand 

• For a description of this instrument, with directions for its use, tables of 
reference, and the incUcatious it afl'urUs, the reader is referred to Hooper's 
* Physician’s Vado Mecum.* 
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lulditioiis to the usual premium, varying with the ascertiiincd or 
esfcirautcd increase of risk. The best information we possess in 
reference to this subject is drawn from the re]>orts of the mor- 
tality of our troops and seamen employed in dilferent parts of tlu* 
world ; from whicli it appears that while the difference between 
low damp situations and dry elevated ones prevails everywhere, 
the risk to life increases with the temperature, attaining its 
maximum within the tropics, and falling to the standard of Eng- 
land, or even below it, in cold or temperate regions. Some as- 
surance offices, acting on this general principle, allow the assured 
to reside without extra charge in any j)art of the world beyond 
thirty (h'greosfrom the equator, rc(piiriug from those who take up 
their abode within these limits an extra payment, roughly pro- 
portioned to the additional risk. 

Ovmivttion , — The occupations which shorten life are those 
that hiad to excess in spirituous liquors; those that combine 
sedentary habits, or a minininm of exertion, with ex])o.snre to a 
close and heated atmosphere; those that entail undue exposure 
to the weather, with hardships and privations ; those that rctinire 
long hours of work, and a sacrifice of natural rest ; those that 
are carried on in clouds of dust ; and those that bring men into 
constant contact with poisonous substances. The employments 
which demand special attention, as betonging to these s(?vcral 
heads, are liccmsinl victuallers, ]H)tboys, and brewers' draymen ; 
compositors, tailors, and drapers' assistants ; soldiers and sailors 
during active warfare; bakers; knife and needle grinders; 
hemse-painters, manufacturers of cards enamelled with lead, 
and men who work with lead, mercury, phosphorus, or the 
salts of arsenic. One occupation not easily brought under any 
of these heads has been shown to shorten life without causing 
an undue amount of sickness, namely, the erajdoyinent of the 
butcher. 

The most important of the above employments, in its bearing 
on life assurance, is that of the licensed victualler, whose life is 
jdways regarded with suspicion, and even deemed uninsurable, 
in the absence of very distinct proof of temperate habits. 

JIahils of Life. — Luxury, sloth, dissix^ation, and intemperance, 
are very fatal to life ; but the last is the only one of which it is 
easy to obtain distinct proof. When the fact of intemperance is 
clearly established it allbrds ground for peremptory rejection. It 
is also well ascertained that unusual risk attends the assuring of 
persons living in a continual state of pecuniary embarrass- 
ment. 

Pecxdiariiy of Constitution . — Under tins head it will suffice 

L 2 
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to notice the scrofulous constitution ; the long neck and narrow 
chest so common in consumptive patients; and the short neck, 
florid complexion, largo chest, and tendency to corpulency of the 
victims of apoplexy. 

lleredUary Predisposition . — The most important disease in 
relation to life-assurance is pulmonary consumption; for it is in 
a x^cculiar manner the disease of grown-up men, and especially 
of young men, and there is no doubt that it runs in families. 
The inquiries of the medical examiner should, therefore, be 
sx)ccially <lirected to discover traces of this disease in the family 
history, and h(? should attach great importance to the occurrence 
of several deaths from tliis cause among the nearest relatives. 
Insanity, gout, asthma, urinary calculus, heart disease, drojisy, 
apoplexy, and cancer, especially when they ajipear to have caused 
the death of more than one member of the family at an early 
age, also merit serious attention. 

Pre-existinr] Disease . — The medical examiner will have to form 
his own estimate of the inlluence which jircvious attacks of disease 
may have had on the health of the apjdicant and the value of his 
life. As a rule, mild attacks of the febrile exanthemata, which 
occur chiefly in childhood, and of typhus or typhoid fever in the 
adult, do not permanently alfect the value of life. But attacks 
of erysij)elas, gout, acute rheumatism, asthma, and consumption 
(which oil on proves fatal after several distinct ’attacks) must be 
dilferi'ntly viewed on account of their liability to recur. Among 
symptoms, that of spitting of blood, taken as an indication of con- 
sunqition, is of special importance. The expectoration of a con- 
siderable quantity of vermilion -coloured blood would always 
warrant the r(\jection of a life ; but even a scanty discharge of 
blood, whether light or dark coloured, whatever the part from 
which it is alleged to have come, must be regarded with suspicion, 
leading to a minute and careful examination of the chest. Inflam- 
mation or other severe disease of the lungs, or repeated attacks 
of bronchitis, figuring in the previous history of the applicant, 
would also lead to a careful examination of the chest; for these 
diseases are important in themselves, and may be the result of 
tubercular deposit, or lay the foundation for mortal disease of the 
heart. 

If the applicant’s family and personal history, and existing 
state of health, prove favourable, his life would be recommended 
for assurance on ordinary terms ; but if unfavourable, the some- 
what difficult question arises whether the life should be alto- 
gether rejected, or accepted with a greater or less addition to the 
ordinary premium or (what amounts to the same thing) on pay- 
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ment of the premium required for a healthy person of a more ad- 
vanced age. Sucli adjustments can only be safely made by 
well-informed and experienced medical men. That the praeticiil 
results attai.icd under their advice are satisfactory may be inferred 
from the experience of the Eagle Insurance office as set forth 
by their actuary, Mr. George Humphreys. It appears that an 
average addition of 7 years for applicants whose personal or family 
history shows a liability to diseases of the organs of rospiratioi\, 
or to lieart disease, has proved sufficient, and that the same addi- 
fton has sufficed for persons of intemperate habits ; also that an 
addition of 6 years has sufficed for suspicious family history and 
obesity, 4 for gout, and 3 for hernia. It sliould, however, be 
borne in mind that these are average, additions, and the number 
of years added is greater as the applicant is younger. Thus, if 
we take one cause of addition with another the figures for succes- 
sive decades beginning with that ending at 20, were 9, 8, 6, 5, 
4, 3, and 3. As a general rule the more advanced ages demand- 
ing, as they do, a higher premium, require a smaller addition of 
years. 

IJut the medical examiner may be required to give advice 
respecting proposals for insurance on unsound lives for short 
periods, and to suggest the terms on which they ought to bo 
elfeeted ; for it may be of the utmost importance to eftbet an in- 
surance for one or two years on a life which must be rejected if 
olfercd for a longer term. A young person, for instance, who 
has already had symptoms of pulmonary consumption, and whose 
chest has been ascertained to be unsound, may desire to insure 
his life for one year, and the examiner may have to report on 
the expediency of undertaking the risk ; in which case ho would 
be guided by some such considerations as the following : — Pul- 
monary consumption may prove fatal in any one of a long series 
ol‘ years, and the chances against an attack of the disease falling 
in any particular year are considerable ; and even should it occur 
in the year covered by the assurance, there is the favourable 
chance of its commencing at a late period of the year, and either 
not proving fatal within the year, or (as the disease in its fatal 
attack has an average duration of nearly two years) not having 
a fatal issue till long after the period covered by the policy has 
run out. Similar reasonings apply to other severe diseases, and, 
with little modification, to the assurance of all unsound lives. 
On this branch of the subject, too, it is not possible to lay down 
any i)rccise rules. To form a right decision large professional 
knowledge must be combined with sound judgment. 

There are many questions bearing on the acceptance or rejec- 
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tion of applicants for life assurance, which can be fully discussed 
only in books wholly devoted to that subject,* or in such learned 
works as Walford’s * Insurance (\yclopjndia.^ But some points 
of practical importance may be noticed with advantage in such 
brief summaries as those which follow, in which some leading 
facts and numerical details are set forth under distinct heads. 

Pulmonary Consumption . — A disease apt to bo concealed under 
such words as asthma, bronchitis, pneumonia, frequent colds, 
and habitual cough; and, as a cause of death, under “death m 
childbed.” Fist ala w a-wo justifies a sus])icion of it, and a small, 
(juick, frequent ])ulse, spitting of bl(K)d, and unusual liability to 
attacks of cold, indigestion, and diarrlura, are among its most 
common antecedents. It is an hereditary malady, more so in 
females than in males, and variously estimated as showing itself 
ill from 25 to (K) per cent, of descendants and near relatives. 
The class of tubercular diseases to which it belongs, causes little 
less than one-seventh of all the deaths in England and Wales, of 
both sexes and all ages, and consumption itself nearly one-nintli. 
In England, females of all ages are somewhat more liable to con- 
sumption than males; but, after 15, somewhat less so, and they 
die earlier. In liondon they are less liable to consumption than 
males : — at all ages in the ratio of 98 to 117; above 15, in that 
of 1G2 to 213 ; above 20, in that of 157 to 211 ; and they attain 
their maximum mortality later. 

Cancer . — Females arc more liable to this disease than males in 
the ratio of 222 to 117 ; and they attain their maximum mortality 
earlier, 'flic hereditary tendency to cumjer has been variously 
estimated at from 20 to 30 per cent. 

(Hold . — The mortality from this disease is small in men, and 
still smaller in women. The hereditary tendency is estimated at 
50 per cent. 

Acute Rheuhiatism . — The liability to this disease is nearly 
equal in the two sexes, and tlic maximum mortality occurs in 
both in the decade ending at 25. It is not the direct cause of 
many deaths, but is apt to recur ; and it lays the foundation of 
heart disease. Its hereditary tendency has been estimated at 
30 per cent. 

Heart Disease . — Females are somewhat more liable to heart 
disease than males, the increased liability show-ing itself chiefly 
after 60 years of ago. Diseases of the heart (aneurism excluded) 
occasion about 1 in 20 of the deaths in England at idl ages. 

Asthma . — There are more fatal cases of asthma in men than 

♦ Such as Brinlon’s ‘Medical Selection of Lives for Assurance,' or Sieve- 
king’s ‘ Medical Adviser in Life Assurance.’ 
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ill women. It is the cause of 1 per cent, of the total deaths of 
males aged 35 to 45, and the maximum mortality is attained in the 
decade ending at fi5 years of age. It is never so high as 2^ per 
cent. 

lironchitis. — This disease is somewhat more fatal to females 
than to males, and occasions 9 per cent, of the mortality at all 
ages. IMie death-rate from this disease, which is nearly 8 i)er 
cenL under 15, but ®nly 1 per cent, in the interval from 15 to 
25, increases in the following decades as the numbers 2, 5, 10, 
17, and 10. 

7/wrt>u7i/. — This is the cause of a somewhat higher mortality 
in women than in men ; but it occasions in both sexes but a 
small })ortion (less than a half per cent.) of the total mortality. 
The highest proportion of deaths (0*41 in men, and 0*55 in 
women) occurs in the decade ending at 05. Its hereditary force 
has been variously estimated as 10 and 57 per cent., and it is 
believed to be niucli more decided in the higher than in the 
lower classes. 

Disorders . — Those cause a somewhat higher mortality 
in males than iti females, and they occaaion about one-eightli of 
the entire mortality at all ages. Apoplexy and paralysis are thi‘ 
si)ccial causes of most interest in reference to life assurance. 

Apoxdexy . — This disease is more fatal to females than to males 
in tlic proportion of about 21- to 21. The death-rate, which is 
about 1 ])er cent, for the deeadtj ending at 25, increases, as the 
figures 1?,, 2^, 4, 5;Jj, and 5 in the succeeding decades, the greatest 
mortality being in the 10 years ending 65. 

Paraltfsis . — The death-rate for this cause is also somewliat 
liigher (24 to 22) in females than in males, but the excess shows 
itself chielly after 60. The mortality, which is insignificant for 
the ten years ending 25, increases for the succeeding decades as 
the figures 1, 3, 3 J, 5, and 7.* 

On the purely legal hearings of the subiect of life assurance 
little need bt* said. It is obvious that the contract entered intf) 
in a jiolicy of insurance may be rendered void by any intentional 
concealment or omission of such particulars of the previous health 
or habits of the applicant as, if known, must have caused the life 
to he rejected, or accepted only on more onerous terms ; also by 
omitting to name the medical men who have attended him in any 
serious iljjiesscs. Jiut even where there has been no fraudulent 

* The fn^urcB in the forogoinsr statementa are the ratios borne by deal hs 
mini t be St'Vtral diseaRcs at the several affes to the total deaths at those ages 
Irnrn all caupes. The fij^iircK themselves are coMlained in the Table at p. l-tli 
ot the 24th Annual Report of the Registrar General for the year 1871. 
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concealment, questions have been raised as to the tendency of 
particular diseases, such as indigestion* gout, or mental unsound- 
ness ; of accidental injuries, such as fractures, and of particular 
habits, such as smoking and opium-eating, to shorten life. On 
all such questions there is much room for difference of opinion 
among even well-informed medical men. 

The definite questions now commonly prepared for the 
guidance of the medical examiner, and the experience of the in- 
surance offices of the difficulty of obtaining a verdict in their 
favour, except in cases of undoubted fraud, tend greatly to limit 
the number of actions at law, and to deprive this subject of some 
legal interest winch it formerly possessed. Ihit its importance 
in every other point of view, and the value of the services of the 
medical examiner and referee, are increasing with the growing 
apjireciation of the value of the assurance of life and health, and 
the consequent extension of the practice of insurance.* 


FEIGNED DISEASES. 

Diseases and disabilities are feigned from a great variety of 
motives: the soldier or sailor to escape from duty, or to obtain 
his discharge, and the mendicant to avoid labour, obtain parochial 
relief, or impose on private benevolence. They are also assumed 
with a view, of defr.iuding benefit societies ; or ))roeuring the 
comforts of au hospitul ; obtaining compensation for some pre- 
tended injury ; procuring a release from confinement, or exemp- 
tion from ])unislimcnt ; and there are persons, particularly young 
unmarried females, who, witlumt hope of gain, feign diseases in 
order to excite public interest and curiosity, or private sym])atliy. 

Diseases are most apt to be feigned by those who congregate 
most ; as soldiers, sailors, prisoners, beggars, and school boys and 
girls. Dut the best school for feigned diseases is the army ; and 
Fodere, speaking of the time when the conscription was in full 
force in France, says that malingering “was brought to such 
perfection, as to render it as difficult to detect a feigned disease, 
as to cure a real one.” 

In treating of feigned diseases a classified list will first be given 
of the ])rincipal. diseases and defects which have been assumed ; 
and this will be followed by rules for their detection. 

Feigned diseases are not easily classified ; but the mo§t natural 

* On the raedico-logal aspects of Life-Assuranoe the reader may consult 
with advantage Dr. Sievekiug’s 8th chapter; also ‘ A rreatise upon the Law 
of Life Agsurance, by C. J. Dunyon, M.A.,’ and WaUord’s ‘ Insurance Cyclo- 
predia,* paasim. 
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distribution is into, 1. Dis'ease.? and defects olvious to the senses; 
2. Diseases ami defects not ohcious to the senses ; and, 3. Dis- 
eases of a more complicated nature, 

I. DISEASES AND DEFECTS OBVIOUS TO THE SENSES. 

This class contains the following subdivisions : — a. Increased 
and diminished size of parts, h. Malformations, c. Wounds, 
ulcers, and superficial injlammaiions. d. Discharges, e. Spas- 
modic affections, f, Daralgiic affections. 

a. Increased and diniinisfu^.d Size of Parts. — Tumours. A 
favourite mode of producing tumours is by injecting air into the 
celluliir tissue — beneath the skin of the abdomen to imitate 
ascites, into the scrotum to imitate hgdrocele and hernia, under 
the scalp to give the appearance of hydrocephalus, into various 
parts of the limbs, with the help of ligatures, to imitate local 
swellings. The aperture through which the air has been intro- 
duced is usually found covered by a small piece of plaster. 
Tumours arc also produced by pressure. Swellings of the limbs, 
anasarca, varicose veins, and an appearance resembling elephan- 
tiasis, have been caused by ligatures ; and oedema of the arm by 
lianging the limb over the back of a chair. Marks of the pres- 
sure are discoverable on careful search. Tympanites lias been 
imitated by swallowing air, or drinking quantities of chalk and 
vinegar. A solution of Glauber's salts in weak tobacco-water 
proved very efficacious in the hands of Dr. O’Hara. Abdominal 
tumours have been imitated by forcible protrusion of the spine. 
Ijocal diseases of this class have been simulated by extraneous 
substances ; — polypus of the nose, by the testes of a cock, or the 
kidneys of a rabbit, retained in the nostril, perhaps impregnated 
with f<i*tid juices. Strong sternutatories unmask these cases. 
Ilmnorrholds have been imitated by the bladders of rats or small 
fish partly introduced into the rectum. Prolapsus ani by the gut 
of an ox or sheep, or by tlio everted anal extremity of the bowel 
of a colt or hog. In one case mentioned by I*ercy and Laurent, 
prolapsus was actually produced by passing into the bowel the 
bladder of a sheep, distending it with air, and forcibly retracting 
it. Prolapsus uteri has been imitated by similar means ; hy- 
datids of the womb by vesicles prepared from the intestines of a 
pig ; malignant tumours by a sponge soaked in various colouring 
matters j and hernia by the injection of air, or the forcible re- 
traction of the testicles towards the rings. Cancer has been 
imitated by a cow’s spleen, and by a sponge moistened with milk 
fixed under the armpit. Swellings of the joints, intended to re- 
present white swellings, have been produced by acrid plants. 
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such as the ranunculus acris or sceleratus, applied to the part. 
Enlargement of the abdomen in the female has been simulated 
by a pad. Partial atrophy may be produced by pressure. 

The frauds comprised under this bead require, for their detec- 
tion, a careful examination of the paii by the eye and by the 
touch. 

h. Malformations, — Lateral curvature of the spine has been 
imitated. The curve is in the dorso-lumbar region, and single : 
the convex side not gibbous. The shin on the concave side is 
foltlcd once or twice j anid the liauncb of that side is so raised as 
to give the leg the appearance of being shortened. Gihhosifi/t 
or elevation of ihs shoulders^ wry neck, hip disease , and contrac- 
tions of the limhs or joints^ arc imitated by long-continued flexion, 
aided by inaction and the use of tight bandages. The contrac- 
tion is usually attributed to a previous attack of rheumatism ; 
but sometimes to a burn or previous injury. In these cfises sus- 
jiicion is excited by the hard-sw'ollen state of the contracted 
muscles; and the absence of cicatrix, and of atrophy of 
the limb. The means proposed for tl)c detection of these im- 
positions arc : — pressure on the m^ves 8U])plying the contracted 
muscles ; application of a wet bandage tightly round the limb, 
which, when dry, may compress the muscles ; moving the limb 
during natural sleep ; examining the limb during the sickness 
and weakness produced by an emetic, or by intoxication, or, 
better still, under the iiithioncc of chloroform ; the (‘lectric shock ; 
gradual and rept’ated tension by a pulley or weights ; making 
sudden extension while the attention is engaged ; the actual 
cautery, if that remedy be indicated in the real disease; or 
recommencliiig the warm climate of the coast of Africa as a cure. 
In some cases the most ellectual method is to treat the deformity 
as a matter of no imj)ortance, not requiring surgical treatment. 
.Dislocations, esp(‘cially of the shoulder-joint and patella, may be 
produced intentionally, and real fractures are converted into 
false joints by frequent motion. 

c. Wounds t Ulcers, and Superficial Inflammations. — Mutila-' 
tion is a common practice in the army, especially in regiments 
submitted to very strict and harassing duties ; and in countries 
where the conscription is in force. Convicts at public works are 
also addicted to placing their hands under the wheels of waggons. 
Wounds. — The distinction betw'een wounds self-inflicted, inflicted 
by others, or i\pcidental, will be considered under the head of 
wounds. Bruises have been imitated by colouring materials, 
but not being true to nature, are easily detected by the expe- 



FACTITIOUS DISEASES OF THE EYE. 


155 


rienced eye. UlcerSy when they exist naturally, are often 
intentionally increased ; or they are caused by the application 
of corrosive acids and alkalies, caustics, corrosive sublimate, 
arsenic, and its sulphuret, copper wire, acetate of copper, blis- 
tering plaster, quicklime, the flame of burning bodies, the 
ashes and chewed leaves of tobacco, such vegetable acrids as 
ranuncailus acris and sceleratus, mezeroon, euphorbium, arum 
maculatum, and juniper; and by pressure or friction with sand. 
Ulcers have also been imitated by a portion of a spleen or the 
skin of a frog kept moist with blood and water. The legs are 
the })iirts usually chosen for these tricks. Factitious ulcers may 
be detected by careful inspection of the surface and dressings, or 
close examination with the lens. The sudden and repeated increase 
of inflammation round the part, and the healthy appearance of the 
sufiercr, naturally excite suspicion. In hospitals and prisons the 
leg may bo enclosed in a box. Fistula in ano and in prrineo 
have been imitated by inserting a tent dipped in some irritant, 
or made of the root of the milk thistle, or white hcllelK3re, into a 
puncture. Factitious slcin diseases have been produced : — lupus 
by ])ounded garlic, or the juice of the euphorbium ; erysipelasy by 
blisters; by eating shell-fish; and hupetigoy 

by strong rubefacients ; by blistering plaster ; scabies, 

by punctures irritated with gunpowder; porrigoy by nitric acid 
dropped on the hand, or by a paste composed of rancid butter, 
IioiK’y, sulphur, and powder of cantharidos. Baldness has been 
effected by nitric acid. Yariola in its eruptive stage has been 
imitated by bay-salt and gunpowder rubbed into punctures. 
Jaundice has been imitated by several colouring matters. 

Factitious diseases of the eyes are not* uncommon. Ophthalmia 
has been excited by gonorrhoeal matter, nitric acid, corrosive 
sublimate, sulphate of copper, nitrate of silver, lime, pepper, snuff, 
the smoke and juice of tobacco, salt, alum, the powdered root of 
eujdiorbium, a blast of cold air, cantharides, friction, particles of 
sand, and fragments of cloth or muslin. The counterfeit disease 
is generally confined to the conjunctiva of one eye, and that the 
right ; its progress is rapid, and it stops short of affecting the 
vision. Among soldiers it attacks only the privates and non- 
commissioned officers. The irritants that have been used may 
often bo detected, as in the case of ulcers, by simple inspection. 
Ophthalmia tarsi is simulated by strong irritants, or the extraction 
of the eyelashes. A healthy aspect of countenance would excite 
suspicion, as the real disease rarely occurs but in the scrofulous 
and cachectic. Opacity of the cornea has been caused by droi)ping 
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a strong acid into the eye, or introducing a fragment of lime or 
other irritant ; and Cataract by passing a fine needle through the 
cornea to the lens. 

d. Discharges. — Vomiting is effected by pressure on the pit of the 
stomach, by swallowingair, by a sudden strongaction of the abdomi nal 
muscles assisted by tickling the fauces, as well as by emetics. The 
matters vomited consist of water, urine, and even fajces, and the 
larva) of insects. Factitious vomiting is generally unattended by 
emaciation, and the other concomitants of the diseases of which it 
is a symptom. Diarrhoba and dysentery^ too, are both feigned 
and excited; feigned, by mixing an ordinary evacuation with 
urine; excited, by a mixture of vinegar and burnt cork, by a 
solution of soap or sulphate of iron, by di’astic purges, or by 
irritating substances passed into the rectum. The motions are 
sometimes tinged with blood procured by puncture, laceration, or 
strong suction of the gums ; or they are coloured dark red by log- 
wood, green by senna, and black by deep-coloured wines. The 
fraud is discovered by careful examination of the evacuations, the 
use of a separate close-stool, the inspection of the linen, and the 
absence of the associated symptoms of the real disease. Ascarides 
have been clumsily imitated by pieces of thread. A species of, lizard 
was placed in the evacuations, in a case related by Dr. Spence. 
Urinary deposits have been found to consist of sand, pebbles, 
and ])icce8 of (juartz and flint. Fragments of brick, slate, bone, 
or cinder, and small pebbles, have been introduced into the urethra, 
or vagina, to bear out the alleged existence of urinary calculus. 
Mere inspection, assisted, in some cases, by chemical tests, will 
unmask such iinpjsitions. Ifcematuria has been simulated by the 
use of beet-root, madder, cochineal, the Indian fig, the fruit of the 
prickly pear, and logwood ; and caused by savin, cantharides, and 
turpentine. Blood has also been injected into the bladder, or 
mixed with the discharged urine ; or it has been obtained from 
the urethra by scratches, Difterent colours have been imparted to 
the urine by such substances as madder, logwood, indigo, rhubarb, 
black cherries, the whortleberry, the pulp of cassia fistula, elder 
rob, and ferrocyanate of potass, or of iron, taken internally. Milk 
has been added to the urine to give it a wliite colour. In sus- 
picious cases, the medical man should cause urine to be passed in 
his presence. The absence of the local and constitutional symp- 
toms proper to affections of the kidney and bladder will assist 
the diagnosis. Gonorrhoea has been imitated by the use of 
caustics; the menstrual discharge by staining the linen with 
Bullock^s blood; and episiaxis has been produced by incisions. 
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Matmoplysisy a favourite factitious disease, is imitated by a bloody 
sponge held in the mouth, by incisions in the mouth, gums, or 
back of the throat, or by blood sucked from other parts of the 
body; also by pastilles coloured with carmine, Armenian bole, 
brickdust, or vermilion. The mouth having been carefully 
examined, and rinsed with water, the rejected fluid should be 
inspected, and, if necessary, analysed. Hcematemesis is simulated 
by swallowing the blood of an animal. OtorrhoRa^ has been 
simulated by honey, pus, rancid tallow, assafmtida, or old cheese, 
placed in the meatus, and excited by cantharidcs, or by irritating 
liquids; and OzcBna by similar means. Foetid hreath <md per- 
spiration have been produced by oil of dipplc, assafentida, old 
cheese, putrefying fish, and the rancid oil from a cart wheel. 
Ablutions, emetics, and close watching, will serve to detect these 
impositions. 

e. Spasmodic affections. — These arc frequently and successfully 
feignei especially Epilepsy^ which lias the recommendation of 
being assumed at convenient times. In addition to the violent 
struggles which characterize the true disease, impostors inflict 
bruises on their persons as evidence of former attacks, vomit blood 
previously swallowed, imitate the foam at the mouth by chewing 
soap, and discharge the urine as if involuntarily. As in the true 
epileptic seizure there is an entire absence of sensibility, the 
feigned disease is readily detected by the use of some powerful 
stimulant, such as hartshorn, burning sulphur, snuff, or pepper, 
applied to the nostril; a few drops of alcohol or turpentine 
poured into the eye ; a solution of mustard, or common salt, 
placed in the mouth ; hot water, or actual flame applied to the 
skin. The flecking of the naked feet with a w et towel or hand- 
kerchief is an unobjectionable and highly effectual test. Some 
impostors resist such tests as pricking their skin. Convulsions . — 
These are sometimes the effect of involuntary imitation, sometimes 
they are solitary impositions, more frequent in women than in 
men. The chief difterence between real and feigned con- 
vulsions is, that the one occasions little exhaustion, the other 
much. To discover the fraud “ it is sufficient to act with force 
on the antagonist muscles.” (Orfila.) Impostors often select 
muscles wdiich are rarely affected by real convulsions, such as 
those of the abdomen or shoulders. Chorea, — This, like other 
convulsive disorders, has been the ofispring of fanaticism, of 
imitation, and of voluntary deception. When skilfully feigned, 
the diagnosis is not easy. Cold affusions and electricity, which 
may be used with propriety in true chorea, are not pleasant 
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rerac'dioB for impostors. Hysteria. — It is of little consequence 
whether an attack of hysteria be feigned or not : cold allusion, 
which is the best remedy for the real disease, is not a pleasant 
application in feigned attacks. Catalepsy^ is very rare, and its 
existence, especially in a male, justifies suspicion. Powerful 
stimulants, the proposal of the actual cautery while the linger is 
on the pulse, appending a weight to the extended limb and cutting 
the string suddenly, have been recommended and practised with 
effect in feigned cases. Unsuccessful attempts have been made 
to feign teiamis and hydrophobia. The lingers have been 
forcibly contracted, and tlie nails driven into the palm of the 
hand. By wearying the muscles with a conical piece of wood 
this imposition is readily detected. Stammering is often feigned. 
'J’he best distinction is founded on the fact, that true stammerers 
hesitate little or not at all in repeating what they know by heart, 
and in singing. Stratjis'mnSf nictitation^ and hlepharospasmns 
are unini)X)rtaut and easily pretended. Dysphagia, when feigned, 
may be cured by tlie persevering use of the probang. The sus- 
pected person should be narrowly watched. Stricture of the 
urethra has been feigned, but as the treatment of the real disease 
is not agrceahle, the imposition is soon abandoned. 

f, JParalylio Affections {ILemiplegia, TaraplegiOf and Local 
Paralysis). — In true palsy, the affected parts are relaxed and 
emaciatcid, and their temperature is low'ered. In paraplegia, the 
urine generally undergoes a marked change. These characters 
are not present in the fictitious malady. Every form of partial 
paralysis has been feigned. In palsy of the fore-arm and hand, 
the discovery of a blue line on the gums would be a reason for 
believing the paralysis real. Paralysis agitans . — It is charac- 
teristic of the real disease that the patient in attempting to walk 
“ is impelled unwillingly to adopt a running pace.” But the 
pretender hesitates in his movements and advances with diffi- 
culty. It happens fortunately that the remedies proper for real 
palsy are not agreeable ones ; and where there is a good ground 
for suspicion, low diet will be found a useful auxiliary. Ptosis . — 
The impostor generally makes attempts to prevent the raising of 
the eyelid, and thus betrays himself. Feigned insensibility may 
he detected by stimulants, and often by inconsistent statements 
as to the cause. Coma and lethargy have been successfully 
feigned, and in one or two instances the impostor has resisted 
every stimulant that could be thought of. In one case the opera- 
tion of trephining caused merely a single groan. The treatment 
which we should be justified in resorting to if the complaint were 
real proves a trying discipline to most impostors. Syncope , — 
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This scarcely admits of being feigned, for if the impostor can 
contrive to grow pale, he cannot control the action of the 
heart and arteries. More than one case, however, of a voluntary 
control over the circulation is on record, for which the reader is 
referred to the chapter on Ileal and Apparent Death. Cases of 
feigned and imputed poisoning will bo noticed under the head of 
Poisons. Cases of fraudulent disposal of a dead body so as that 
deatli may appear to have been due to hanging or drowning will 
bo found under those headings. Among prisoners unreal attempts 
at suicide by suspension or strangulation are usually made wlien 
assistance is liiiown to be at hand. The feigned iiisensihility 
which follows is best unmasked by the electric shock. 

II. DISEASES AND DEFECTS NOT OBVIOUS TO THE SENSES. 

To this head belong, cj, increased, and h, diminished sensation, 

a. Increased sensation. — JPahi, This is easy to assume and 
difficult to detect. Severe neuralgia often occurs in persons 
otherwise, to all aj^pearance, healthy; and the cause of many 
acute pains is extremely obscure, so that real suffering has been 
treated as if it were assumed. In dealing with cases of this class 
great caution and jiatience are necessary ; for some malingerers 
liave submitted to the most severe and trying remedies, and even 
to the removal of the breasts and limbs, for simulated neuralgic 
affections. Pain in the head, and the giddiness which often 
accompanies it, are also easily feigned, and not easily })roved to 
be so, and the same is true of rheumatic pains in every part of 
the body, especially in the loins and thighs, inasmuch as they 
are not accompanied by any change in the parts affected, or by 
any well-marked constitutional symptoms,* In many works on 
feigned diseases, long rules are given for detecting feigned pain, 
and the symptoms of almost every disease accompanied by pain 
are minutely detailed ; but it may be stated as a general rule 
that the more obscure feigned diseases can be detected only by 
those who have extensive experience ot^real ones. 

h. Diminished sensation. — Amaurosis is a favourite feigned 
disease, produced by the juice or extract of belladonna or liyos- 
cyamus, the distilled water of the spurge-laurel, or snuff mois- 
tened with a decoction of belladonna. It disappears if tlie im- 
postor be carefully isolated and watched. In illustration of the 
perseverance with which the pretence of blindness is sometimes 
carried out, a case is related by Mahon. A recruit feigned blind- 
ness, and, after all other means had been tried without success, 
he was placed on the bank of a river, and ordered to walk for- 
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ward, which he did. He afterwards confessed the imposture. 
Myopia, — Short-sightedness being a disability in the army is 
often feigned. It may be detected by placing an open book close 
to the face, or by requiring the suspected person to read print at 
Bonae distance by the aid of glaaies for the near-sighted. Pres- 
hyopia is rarely leigned. I'he mode of detection is the converse 
of the preceding. Amblyopia^ or weak sight, is also rarely pre- 
tended. Nyctalopia. — Night-blindness. This disease is peculiar 
to warm climat(!S, in which the sun’s rays have great power. 
There are no satisfactory means of distingtiishing the true from 
the feigned disease, as opposite states of pupil may exist in dille- 
rent cases. Hemerotopiay or day-blindness, is not im})ortant. It 
is an occasional symptom of worms, or of other intestinal irrita- 
tion. The diagnosis n ill depend upon our knowledge of the 
disease of which it is a symptom. In the army these pretended 
defects are best cured by employing the subjects of thorn in dis- 
tasteful services for which the real defect docs not unfit them. Deaf- 
ness, — As this may occur without change in the external ear, it is 
a favourite imposition. A watch should be set on the suspected 
person day and night ; and it has been recommended to place the 
fingers on the pulse while bad news, or a threat of punishment, 
is being uttered ; to (^all him sharply or unexpectedly by name, 
or in a whisper ; to rouse him from sleep and then speak to him, 
or to let a piece of money fall close to him. All such tests, and 
even the loudest noises, have failed. In one case, related by 
Dunlop, a pistol was fired oil* close to the ear without effect ; 
but on the man being sent to slec]) by opium, the imposition was 
detected on the repetition of the firing. Dumbness. — This is 
sometimes assumed with great perseverance. As a general j-ulo 
if a man not deaf can move his tongue he is not dumb. Some 
add to pretended dumbness a feigned mutilation of the tongue, 
which they effect by rolling it back into the throat, and scratch- 
ing it to make it bleed. A beggar who had excited great com- 
miseration by a written paper describing his captivity among the 
Algerines, and his mutilation by them, was unmasked by a sur- 
geon, who, pretending to give entire credence to the man’s tale, 
and taking a half-crown out of his pocket, requested him to show 
him his tongue once more, upon which he thrust his finger 
suddenly against the root, and the tongue rolled out. Deaf- 
dumbness, — The combination of deafness and dumbness, though 
never occurring in a person previously in possession of hearing 
and speech, is sometimes obstinately pretended. Some Impostors, 
after resisting every test, have been detected by those having 
personal experience of the really deaf and dumb. 
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III. DISEASES OP A MORE COMPLICATED KIND. 

In the previous divisions those impositions have been con- 
sidered which consist of a single outward manifestation, tangible 
or visible ; or of a single alleged symptom or defect, not com- 
bined witli other symptoms to constitute a disease. It now re- 
mains to speak of cases in which whole trains of symptoms proper 
to certain diseases have been assumed, with more or less success. 
This division consists of two classes : a. Diseases of the body, 
h. Diseases of the mind, 

a. Diseases of the Body. — Fever, Fodero states, that he 
has often seen impostors produce an extraordinary frequency of 
pulse, accompanied with chattering of the teeth and profound 
sighs. Febrile symptoms may be excited by strong stimulants, 
such as wine, brandy, or cantharides ; also by the introduction 
of a clove of garlic into the rectum. Violent exercise, or strong 
contraction of the limbs, or a heap of blankets has been resorted 
to as a means of imitating fever, the tongue being whitened by 
chalk, pipeclay, soap, flour, or whiting; and tinged brown by 
tobacco, brick'dust, liquorice, or gingerbread. Pallor of the 
skin has been imitated by emetics, by smoking, by digitalis, or by 
drinking an infusion of cumin seeds; and a flush by friction. 
The detection of cases of simulated fever is easy. I'he efiects are 
always ephemeral, and all that is needed is to watch the patient 
for a few hours. Ague is often feigned, but not with much 
success. The shivering fit is not followed by the other stages. 
The effort to imitate the rigors throws the impostor into a per- 
spiration, which leads to detection. Various chest affections are 
assumed. Fneumonia, — In one instance mentioned by Dr. Gavin 
this was assumed, but unsuccessfully. The stethoscope serves to 
prove its non-existence. Phthisis. — It is difficult to deceive a 
careful observer, skilled in the use of the stethoscope ; but many 
symptoms of the disease have been successfully assumed. 
Hsemoptysis and mucous expectoration have been imitated in the 
manner already described. Emaciation may be produced by 
abstinence, by drinking vinegar, or by sucking ^ copper coin ; 
febrile symptoms by the means just pointed out. Aslhm^i, also, 
has been imitated, but the stethoscope assists in the detection. 
Apoplexy cannot be successfully feigned. The fraud is easily 
detected by sternutatories, or by strong stimulants. Dyspepsia, 
— Vomiting, gastralgU, pyrosis, and in fact all the symptoms of 
dyspepsia have been assumed, and the imposition has been de- 
tected only by careful watching. Gastritis, or acute dyspepsia. 
—The constant vomiting and bright-red tongue of acute gastritis 
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are not easily assumed, ^eriionilis , — Tn one case in which there 
was a pretence of great pain increased by pressure, a dose of 
opium was given, and the man bore very strong pressure without 
being roused from sleep. Hepatitis in its chronic form is a 
favourite feigned disease, as it is very prevalent in hot climates, 
and is supposed to be common in this country. The dull heavy 
pain in the right side, and the pain in the shoulder are easily 
assumed, but the discoloured eye and skin, the unhealthy aspect 
of the countenance, and the mental depl^ession and listlessness less 
readily. Jaundice has been imitated by staining the skin with 
an infusion of the root of curcuma longa, or of saffron, with 
tincture of rhubarb, the bruised seeds of the broom, or the 
stamens of the iris. Clay-coloured stools have been produced by 
taking small quantities of muriatic acid, the colour of the urine 
has been heightened by rhubarb, and attempts have been made 
to pass pfl‘ pebbles for gall-ston^ ; but it is not easy to tinge the 
conjunctiva yellow, nor to combine the yellow skin, pale stools, 
and high-coloured urine. Scurvy . — One prominent symptom of 
this affection, the spongy and bleeding gums, is often imitated 
by tlie use of irritating substances or by puncturing the gums 
previous to the visit. The other symptoms are not easily feigned. 
Nephritis . — The pain of tliis disease has been assumed, and con- 
firmed by producing pebbles or fragments of brick ; but it is not 
easy to assume all the symptoms of nephritis. 

This division of feigned diseases might be treated at great 
length, and minute rules for diagnosis be laid down; but it is not 
by written description, but by actual experience of diseases, that 
the true are to be distinguished from the false. In doubtful cases, 
reference must be made to the best description of the disease sup- 
posed to he assumed, with the understanding that symptoms 
commonly deemed .of high diagnostic value may be absent in the 
real affection, and (|Q lead to unjust suspicions. Those who are 
familiar with treatises on this subject will know how much of 
false diagnosis tliey contain. 

h. Diseases of the Mind. — ^Feigned insanity will be treated in 
the next chapter, under Unsoundness of Mind. 

The fallowing general rules may render some assistance in dis- 
tinguishing a feigned disease from a real one. 

BULES FOE THE DETECTION OF FEIGNED AND FACTITIOUS 
DISEASES. 

1. Inquire into the existence of motives for deception. Will 
the suspected person, by imposition, gain anything he desires, or 
escape anything he dreads r It should^ however, be borne in 
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mind that both men and women feign diseases from other motives 
than those of gain i and that there may be so complete an absence 
of all discoverable motives, as to force us to believe in the existence 
of a moral insanity displaying Itself in this way. 

2. Inquire into the previoui history of the patient, and the 
character he bears among his comrades or companions; and 
whether he has been previously noted for dishonesty and de- 
ception. But men who ^ve for years borne the best characters, 
and conducted themselves in^ith propriety, have been convicted of 
malingering. 

3. When the assumed disease is external and obvious to the 
senses, make a minute and careful examination both by eye and 
hand. When there is a suspicion of the use of some irritating 
substance, inspect the part narrowly with the lens, search the 
IKKjkets, boxes, or bed of the suspected party, and, if necessary, 
isolate him so as to deprive him of the assistance of others, and 
of his means of deception. Examine substances alleged to have 
been discharged, if necessary by the microscope or by chemical 
tests. In cases of rigidity, anchylosis, or deformity, place the 
suspected person under the influence of chloroform. 

4. When some defect, or disability not obvious to the senses, 
but depending onr the assertion of the person himself, as pain, 
deafness, &c., is supposed to be assumed, try to take him by sur- 
prise. Assumed deafness, for instance, should be tested by sudden 
noises, speaking sharply to the suspected person on his being 
roused from sleep, or when his self-control has been impaired by 
opium or chloroform. 

6. In cases of feigned diseases, properly so called, we must in- 
quire minutely into the history and alleged causes, and compare 
the symptoms present with good descriptions of the real disease. 

G. The suspected person should be visits^^d' at times when he 
does not expect to be seen ; be watched those whom be is not 
likely to suspect ; and be misled into the assumption of symptoms 
foreign to the malady he is simulating. By concealing bis sus- 
picions, and foretelling the advent of symptoms which do not 
belong to the assumed disease, the medical man may lead the 
malingerer to betray himself. 

7. Ascertain whether the suspected, person makes use of the 
medicines and measures prescribe for bis relief. 

8. In the treatment of suspicious cases, no measures ought to 
be employed which would not be justiflable if the disease were 
real. But when there is strong ground for suspicion, low diet, 
isolation, and nauseous medicines may be resorted to. When the 
disease supposed to be assumed is not dangerous (e. ^., spasmodic 
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twitcbmgs of the rouscles), it should be treated with indifference, 
and as not requiring medical treatment. Persons wantonly 
abstaining from food generally desist if allusion is made, in 
their bearing, to cases of prolonged abstinence ; and refusal to 
take exercise may be met by striking off the best meal of the day, 
as unnecessary in such cases. Impostors may bo caused to desist 
by treating their several symptoms in detail. A convict pro- 
fessed excruciating headache, offensive discharge from the ear, 
palsy pf an arm, and weakness of the legs. The pain in the head 
was met by the quiet of a solitary cell ; a fragment of blotting 
paper was placed in the car, which was covered with adhesive 
plaster, so that the nature of the discharge might be ascertained. 
The dropped hand was supported by a splint, and the extensor 
muscles strengthened by sharp electric shocks. His diet was 
proportioned to the exercise he could contrive to take. Under 
this treatment he improved daily. There was no offensive dis- 
charge from the ear. In three weeks he was strong enough to 
attempt an escape from prison, in which attempt he displayed 
great strength and activity. 

Clo&ly connected with this subject is that of disqualifying 
diseases. It is chiedy interesting to military and naval surgeons ; 
but the services of the medical man are occasionally required in 
civil cases. He may be directed to ascertain whether a person is 
fit to serve on a jury, or to attend as a witness; whether he is 
competent to take on him certain offices or duties ; or can bear 
hard labour, or other severe punishment. He may also have to 
ascertain the state of heallh of children presenting themselves for 
admission into public schools. In this case, as in that of recruits, 
and of persons desirous of insuring their lives, attempts are made 
to represent the health as better than it really is, and to conceal 
defects and diseases actually existing. The subject of disqualifi- 
cation in civil and criminal cases scarcely requires, or admits of, 
any precise rules; and disqualification for military service is 
treated in works which the military surgeon is required to pos- 
sess. The foregoing observations on feigned and fictitious 
maladies apply to malingerers in the army and skulkers in the 
navy no less than to impostors in civil life. 
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UNSOUNDNESS OF MIND. 

This is a subject On which medical men are often required to 
give evidence. A man makes a will ; its validity is disputed : 
was the testator, when he made it, in full possession of his 
faculties ? Another squanders his property, or is accused of so 
doing : is ho competent to manage his. affairs ? A third con* 
tracts an unsuitable marriage : could ho give a valid consent to 
the contract P A criminal, or person under accusation, makes a 
confession : was his mind sound when he made it P An act of 
great atrocity is committed ; was the perpetrator responsible for 
his act P A criminal is supposed to feign insanity that he may 
escape punishment : is he really of unsound mind ? That these 
questions are of frequent occurrence may be inferred from the 
fact that there are upwards of 50,000 persons of recognised 
unsound mind in England; that the number of certified cases 
has been for many years increasing at the rate of 1000 a year ; 
and that the number of insane persons of all classes and ages cer- 
tainly exceeds the full estimated proportion for Europe generally 
of 1 in 500 of the population. 

The medical man may be summoned to give his evidence in 
any of ou^ courts of law, civil, criminal, or ecclesiastical : before 
commissions technically designated de lunatico inquirendo ; in 
the case of criminals brought up for trial ; and, in the case of 
pauper lunatics, before a mag^trate. He may also bo called 
upon to sign certificates of unsoundness, at the instance of private 
persons, with a view to provide for the safe custody and proper 
treatment of those in whom they are interested. 

All inquiries into the state of the mind are surrounded by 
peculiar difficulties — difficulties inherent in the subject itself, or 
created by the requirements of the law, and public feeling and 
prejudice. The difficulties of the firsjt order arise out of the 
original individual, character of the mind, the degree in which it 
may have been developed by instruction and education, and the 
guidance and restraint to which it may have been subjected. 
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Other difficulties inherent in the subject are to be found in the 
purely inferential character of our knowledge of the mind, in the 
inapplicability to it of the method of experiment, in the want of 
any recognised standard of sanity, and in the necessity of erecting 
our own mental experience into a standard for the minds of 
others. Minds thus differing in original power, and in acquired 
knowledge and habits, are variously affected by the same physical 
and moral causes, and subject to many distinct forms of disease, 
displaying themselves in language and acts the most varied. 
Some part of the difficulty that surrounds this subject is also to 
be traced to the undue importance formerly given, in metaphysical 
treatises, to the higher faculties of the mind. Reason and imagi- 
nation were put so prominently forward, and the emotions and 
jmssions made to play so subordinate a part, that soundness and 
unsoundness of mind came to be regarded as almost synonymous 
with a sound or erring reason j imagination had to bear all the 
blame of misleading the judgment; and delusion became the 
favourite and sole test of insanity. 

A more simple and practical theory of the mind, recognising 
several distinct faculties, has now taken the place of the narrow 
speculations of the older metaphysicians. And this theory of 
separate faculties, originally of different power in different per- 
sons, more or less improved by instruction and education, under 
greater or less restraint from without or within, subject to 
different degrees of excitement from causes acting within the 
body or external to it, is the theory that agrees best with reason 
and experience, offers the readiest explanation of the infinite 
variety of charocter, the endless diversities of opinion, and the 
strange eccentricities of conduct prevailing among mankind, and 
is most in harmony with what we know of the unsound 
mind. 

The second class of difficulties, or those due to legal require- 
ments, originate in part from the la wyor*S« inexperience of the 
unsound mind, the narrow views handed down to him, and the 
selection of tests difficult, if not imi)0ssible, of application : also in 
part from his looking at the whole question, mainly as it affects 
individual liberty, or the safety of the State. 

The difficulties of the third class, or those that arise out of the 
state of public feeling, ore partly political and partly religious — 
political, inasmuch as the views expressed with respect to persons 
of unsound mind are regarded, not as they are true or false, but 
as they are thought to affect the safety and well-being of society ; 
religious, because being deeply impressed with the fallen and 
sin^ nature of man, the most estimable persons are ever ready 
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to trace strange tlioiiglits and revolting acts rather to that 
originni taint than to disease. 

In treating of the unsound mind, we must premise that it is 
not possible to frame a single definition of that state, nor to pre- 
sent a just view of it in one description ; for mental unscundness 
assumes many shapes, necessitating many divisions ana sub- 
divisions, with a corresponding nomenclature. In framing a 
fitting classification and nomenclature, we shall adopt, as 
far as practicable, the divisions and names sanctioned by legal 
usage. Where the law defines with precision the meaning of 
terms, those terms will be preferred ; but where it has failed to 
do so, those will be employed which have been accepted by the 
best medical authorities. 

In the search after appropriate terms, we first encounter the 
words “ mad” and insane,” applied to the person aftbeted ; 
“ madness” and “ insanity,” to the state of the suftbrer. These 
terms might be at once adopted if they were commonly used as 
the exact opposites of the words “ sane” and “ sanity.” But as 
they are generally employed In a restricted sense, and apply chiefly 
to such deviations from the healthy state ot the mind as consist in 
excessive activity, and rarely, if ever, to those characterized by 
deficient energy, original or acquired, we must seek for terms to 
which wc may attach a more precise meaning. Such arc “ Un- 
soundness of mind” applied to the condition of the mind itself, 
and “ Non compos mentis” to the person whose mind is aftbeted. 

But of these terms, the first — Unsoundness of mind” is not 
free from objection j for in the Portsmouth case Lord Eldon 
sj)oke of it as a state requiring to be distinguished, both from 
idiocy and lunacy, and in many statutes it is found associated 
with the words Idiot and Lunatic. Still, as it is better than 
** Insanity,” or any other phrase in common use, it is placed at 
the head of this chapter. The other term, JjTon compos mentis,” 
applied to persons qjf unsound mind, has been more consistently 
used by legal authorities, and is therefore to be preferred to all 
others. 

Having thus chosen a term comprehensive enough to include 
all deviations from a state of sanity, wo must next inquire what 
the law includes under this term, non compOs menUs, what forms 
of uinoundness it recognises, and how far it consists with our 
knowledge as medical men to adopt a subdivision in accordance 
with it. 

Tlie common law of England originally included under this 
term only two forms. Idiocy and Lunacy, but the highest legal 
authorities have seen the necessity of more minute subdivision. 
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Tlius Lord Coke recognised four sorts of non compos mentis , — 
“1. Idiota, which from his nativity by a perpetual infirmity is 
compos mentis. 2. He that by sickness, grief, or other 
a(}cident wholly loseth his memory and understanding. 3. A 
lunatic that hath sometime his understanding, and sometimes not, 
aliquando gaudet lucidis intervallisy and therefore he is called 
non compos mentis so long as he hath not understanding. Lastly, 
he that by his own vicious act for a time depriveth himself of his 
memory and understanding, as he that is drunken.*’ 

Here we have distinctly recognisedvvtkftje forms of unsoundness, 
Idiocy t Dement ia, and Lunacy ; of which the first two are so 
well defined as to admit of being used both by lawyers and doctors 
in tlic Avork of classification. But the term Lunacy is objection- 
able, as implying only that form of mania which is characterized 
by lucid intervals. 

Since Lord Coke’s time little has been done towards a better 
classification; though Lord Hale, in recognising a distinction 
between general, or total, and partial unsoundness, may be said to 
justify the separation of monomania from mania. If this be so, 
we have good legal authority for at least four forms of unsound- 
ness — Idiocy, Dementia, Mania, and Monomania. 

These four states, taken as varieties recognised by the law, may 
be expanded into a reasonable and useful classification by adding 
the forms or phases of unsoundness recognised by the best medical 
authorities. Idiocy, Imbecility, and Cretinism, may be made to 
fall under tlie one lieading, Amentia; Dementia to comprise the 
acute and chronic, or jirimary and secondary, forms of mental 
degeneracy, as w'ell as the state known as General Paralysis ; and 
Mania, not affections of the intellect only, but those also of the 
emotions, recognising in both a general and a partial unsound- 
ness. The following tabular arrangement presents the leading 
forms of uusoundness at one view : — 


UNSOUNDNESS OF MIND. 


Amentia, 


Dementia. 


Mania. 


1. Idiocy. 

2. Imbecility. 

3. Grotiuism. 


1. Acute, or pri- 

mary. 

2. Chronic, or se- 

coiidar) . 

3. Senile Demen- 

tia. 

4. General Para- 

lysis of the In- 
sane. 


1. General (Raving Incoherence). 


2. Intellectuals 


3. Moral 


(’Goaeral. 

C Partial. ^ 

{ General* 

Partial. | 


Monomania. 

Mclanciiolia. 

Homicidal. 

Suicidal., 

&c. &u 


This classification, be it understood, is not put forward as a 
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condensed 'pliilosophy of the unsound mind, but rather as a 
convenient index of the order in wliich this subject will be treated. 
Cretinism, for instance, is a condition which comprises both I jiocy 
and Imbecility, but with corporeal defects and malformations so 
peculiar as to require separate notice ; in like manner. Senile 
Dementia and the General Paralysis of the Insane, though alike 
involving mental decay, demand a separate recognition ; while the 
many forms of Mania . are but imperfectly set forth in the table. 
Perhaps the most philosophicfil classification that could be proposed 
would be based on the'TftBCQgnition of three leading forms : — the 
undeveloped, the degenerate, and the disordered mind — Amentia, 
Dementia, and Mania. 

As unsoundness of mind is a large* subject, embracing many 
details, a methodical arrangement of it is absolutely necessary. 
It will accordingly be treated under the following heads : — 1. Of * 
certain states of mind compatible with sanity, but illustrative of 
unsoundness — viz., illusions, dreams, and somnambulism. 2. Ot 
certain states allied to unsoundness, and caused by disease, or the 
action of poisons — viz., delirium, delirium tremens, and drunken- 
ness. 3. Of the several forms of unsound mipd treated in the 
order in which they stand in the foregoing table. 4. Of the more 
important characters of the unsound mind, ' and of its medical and 
legal tests. 5. Of feigned unsoundness of mind. 6. Rules for 
the examination of persons deemed to be of unsound mind, and for 
the guidance of the medical witness in these cases. 

I. ILLUSIONS, DKEA.MS, AND SOMNAMBULISM. 

These phenomena have a close connexion with, and direct bear- 
ing on, mental unsoundness. Spectral and other illusions are 
common in the insanf ; dreams are generally recognised as 
analogues of insanity, And the acts of the somnambulist may give 
rise to medico-legal questions. 

Illusions. — A sensation without a corresponding external object 
is called an illusion. When it is due to an act of the will, it is 
known as a vivid perception. When the eye is, or seems to be, 
the seat of the sensation, it is called a spectral illusion, phan- 
tom, or phantasm. In the well-known case of Buranelli, the 
medical witnesses were examined as to the proper meaning of 
the words illusion and delusion. There ought to have been no 
difficulty in defining them. The difference is best shown by 
adding three words to each : — an illusion of the senses, a delusion 
of the mind. An illusion means a mockery, false show, or coun- 
terfeit apj)earance; a delusion, a chimerical thought. It may be 
well to add that an illusion of the senses, if believed to be a 
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reality, becomes a delusion of tbe mind. The word illusion may 
be applied, with equal propriety, to a sensation without cor- 
respinding object, to a transformed appearance of a real object, 
or to an internal sensation exaggerated or misinterpreted. It is 
improperly applied to real sensations, as of enlarged shadows pro- 
jected on to masses of clouds, misinterpreted for a time through 
ignorance and superstition into the “ Giant of the llrocken,” 
sailing ships, and fighting armies. Those who wish to distinguish 
illusions, pure and simple, from, what may be called “ illusive 
transformations,” make use of the term hallucination. Brierre de 
Boismont, for instance, uses the term to designate an unreal sensa- 
tion wholly due to the action of the brain ; and illusion to designate 
a real sensation exaggerated or distorted by the same operation; 
and Griesinger, quoting Esquirol with approval, sanctions substan- 
tially the same distinction. This word, as the French use it, has 
indeed the same meaning as our word illusion ; but as old English 
writers used it in the . sense of an error, mistake, or blunder, 
and medical writers sometimes of an illusion, sometimes of a 
delusion, it ought to be allowed to fall into disuse. Whatever 
terms, however, we elect to use — ^these four distinct conditions — 
we ought nob to confound the one with the other ; a voluntary 
representation of an idea on an organ of sense, which is a vivid 
conception; a sensation, without corresponding external object, 
which is an illusion ; an involuntary transformation of a real object, 
which is also an illusion ; and an actual vision {e.g.^ a mirage) 
simply misunderstood and misinterpreted. 

Illusions may occur as early as four years of age ; in young and 
middle-aged adults ; and in octogenarians : some in perfect health, 
some suttering from trivial and transient mdispositions curable by 
such remedies as moderate depletion and simple aperients, others 
in the first onset of more serious diseases, inflammatory and febrile, 
or during convalescence. Illusions have also been produced by 
every form of arrested and disordered circulation through the 
brain, by the inhalation of carbonic acid, or its generation within 
the body itself, and by many poisons of the narcotic and narcotico- 
acrid class; and notably by opium, alcohol, Indian hemp, bella- 
donnf||: hyoscyamus, and stramonium. Illusions of sight (spectral 
illusions) are the most common ; those of hearing come next in 
order ; those of taste, smell, and touch, are more rare. In spectral 
illusions, which have been most studied, there are difierences 
interesting to physiology, but of little practical importance.* 

♦ For cases in detaihsee Hibbert on * Apparitions/ Sir David Brewster’s 
Letters on Natural Mit^ric/ Sir Walter Scott’s ‘ Demonology and Witchcraft,’ 
and Brierre de Boismont * On llullucinations.* 
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nut these two facts may be applied with advantage in the study 
of the unsound mind; — 1. That tliese illusions occur in the irre- 
mediably blind, and that, in these cases, they must result from 
changes in the cerebral circulation, or of the brain-tissue. 2. That 
though, in some cases, they follow directly on an excited emotion, 
such as anxiety or fear, and may be attributed to an imagination 
responsive to it, in the greater number of cases they are as 
involuntary as spasms or convulsions. 

Now spectral and other illu^ons are "very common in some 
forms of unsoundness, and they serve to explain, in part, the 
obstinate belief by which the‘\nind is possessed. Thus a religious 
maniac, the author of a most interesting autobiography,* strongly 
confirmed by statements made to us by persons similarly afflicted, 
says, in reference to one of his many spectral illusions : “ I 
imagined I was really present to them; and that my not 
acknowledging it was a delusion, an obstinate resistance of the 
Divine will on my part. That of the two, the appearance of 
the bed, walls, and furniture was false, not my preternatural 
impressions.” 

Spectral illusions, then, may occur in persons of sound and of 
unsound mind, the difference being, that the former do not believe 
in their reality, the latter do. The sane man corrects these false 
impressions by comparing them with those springing from the 
other senses, or with the sensations of others ; while the man of 
unsound mind neglects these simple means_,of undeceiving himself, 
or cannot use them % or, if he entertain any doubt, dispels it by 
the help of his delusion. Thus, the author of the autobiography 
thought it impious to doubt. 

Dreams . — The phenomena of dreaming have a striking analogy 
to those of some forms of unsound mind. The external world 
being shut out, and the higher faculties inactive, illusions and 
delusions have the vivid impress of reality, and follow each other 
according to associations over which we have no control. Many 
dreams are directly traceable to states of the body, which, when 
we are awake, produce pain or uneasiness, such as fulness of 
stomach, distension of bladder, or irritation of skin. The sleeper 
IS conscious of this uneasy sensation, and seems to be seeking 
relief in unlikely ways and places, or he associates it with 
imaginary events. Thus a fit of indigestion is converted into a 
nightmare, and the ruffled dressing of a blister on the head sug- 
gests a dream of being scalped by savages. In other instances 
the uneasy sensation gives rise to a dream which has no other 

** of the Treatment experienced by a Gentleman during a state 

of Mental Derangement,’ p, 63. 
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relation to the sensation itself than that of being painful or dis- 
agreeable ; or it induces a stat^ of mind favourable to the blend- 
ing together of disconnected occurrences, recent or remote, 
having nothing in common but the feeling of annoyance or dis- 
comfort. We hear of a distressing accident; we receive bad 
news of an absent friend ; and we have been concerned in some 
anxious business : a dream combines these scattered elements ; 
we are ourselves connected with the accident ; the absent friend 
is in our company; and the person Hvith whom the business is 
transacted also appears on the scene.* 

Dreams excited by certain sensations are subject to a strange 
law : a sound which w'akes the sleeper, occasions a dream that 
seems to have occupied a considerable time. Thus, “ a gentleman 
dreamed that ho had enlisted as a soldier, joined his regiment, 
deserted, was apprehended, carried back, tried, condemned to be 
shot, and at last led out for execution. After all the usual pre- 
parations, a gun was fired ; he awoke with the report, and found 
that a noise in an adjoining room had both produced the dream 
and awakened him.” 

Blows on the head also occasion dreams, which appear to 
assume one of two forms. Either the immediate antecedent of 
the blow seems to occupy a long time, or some sensation accom- 
panying it is indelibly impressed upon the memory. The super- 
intendent of a lunatic asylum, as he was kneeling in chapel, 
received a blow on the head from a stone enclosed in a handker- 
chief. The man who dealt the blow rushed at him suddenly, 
screaming. The wounded man fell on the ground bleeding and 
insensible, and on recovering his senses, had no other recollection 
of what had taken place than that bis assailant seemed to have 
come to him from a long distance, and 'during a long space of 
time. This is a good example of the first class. A striking 
illustration of the second class is afforded by a case tried at 
Cambridge before Mr. Baron Bramwell, March, 1888. .James 
Williams, who had taken one Robert Lowe into his cart, which 
arrived safe at home, wais found lying huddled up in a corner of 
it, insensible and covered with blood that had flowed from a 
number of severe incised wounds on the left side of his head. 
He was for some time in great danger, and but slowly recovered 
consciousness. But his mind continued to be a perfect blank as 
to the assault, and the circumstances that had preceded it. He 

• The reader is referred to Dr. Abercrombie’s well-known work, * Inquiries 
concerning: the Intollectn.il Powers, and the Investisration of Truth,’ for 
many instructive facts relating to this subject ; and for more full information 
on the physiology of the human mind, to the chapter on Mental Physiology 
Olid Pathelogy in Hooper’s ‘ Physician’s Vade Mecum.* 
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bad no recollection of the prisoner or any one else riding in the 
cart with him. He stated, however, that he had constantly 
before his eyes, day and night, and could not rid himself of it, 
the impression of a certain cap and of a jacket, with buttons 
upon it unlike in size, shape, colour, and position. When 
brought in contact with the prisoner, and told to examine the 
jacket, he said, ** I don’t want to look at it twice. 1 can see 
every button of it, and every sW^pe of it every day. If they 
were to put that dress anqiong a hundred, I should pick it.’’ 
Lowe was convicted^aiid sentenced to penal servitude for life. 

The strong analogy that exists between dreams and certain 
forma of unsound mind, is shown in the examples cited at p. 205, 
and the passing of the one into the other, by the case of a maniac 
mentioned by Dr. Gregory, who for a week after his recovery was 
harassed in his dreams by the same rapid and tumultuous thoughts, 
and violent passions, by which he hud been agitated during his 
insanity. 

The case of M‘Naughten may perhaps be cited as bearing a 
close resemblance to one class of dreams. The refusal of his 
father to take him into partnership originated in his mind a sense 
of hardsliip and injury : the Roman Catholics, the Police, and the 
Tories, being successively the theme of newspaper abuse, and 
being also represented as guilty of acts of injustice, impressed his 
mind with the same feeling. Hence the long dream of years, in 
which the sense of public injury was transferred to himself^ till he 
became the fancied object of political persecution. 

The difference between dreaming and insanity is, that in the 
one, the senses are closed to outward objects ; in the other, the 
evidence of sense is disregarded, or the senses merely suggest 
trains of wild and fanciful association, illusions blended with ob- 
jects rightly perceived being perverted and misinterpreted by the 
help of the prevailing delusion. As soon as the dreamer is roused 
from sleep, and the outer world is again brought before him, all 
his illusions and delusions vanish; but the madman is in a 
waking dream, from which he cannot be roused. 

Legal relations of Dreaming , — A question of criminal respon- 
sibility arises in those rare cases in which a man suddenly roused 
from sleep kills another. Such was the case of Bernard Sched- 
maizig, who suddenly waking at midnight thought he saw a 
frightful phantom, which giving no answer to his challenge twice 
repeated, and seeming to advance upon him, he attacked it with a 
hatchet that lay beside him. He had murdered his wife. Ray 
also relates the case of two men, who being out at night in a 
place infested with robbers, engaged that one should watch 
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while the other slept ; but the former falling asleep, and dream- 
ing that he was pursued, shot his companion through the heart. 
Again, there is the case of the pedlar, who being rudely roused 
from sleep by a passer-by, ran him through the body with the 
blade of a sword-stick ; and was found guilty.* If these cases 
are rightly reported, it is difficult to understand how the homi- 
cidal act should he deemed criminal, 

Somnamhulism . — This is a form of dreaming in which the 
senses and voluntary muscles have full play ; the one exercised 
with extraordinary acuteness on the subject^atter of the dream, 
the other obeying the mandates of the sleeper’s will with un- 
wonted ])reci8ion. The mind during the dream is so concen- 
trated on one object, that the reason or fancy will accomplish 
tasks to which it is uiieciual during the waking hours j and this 
concentration probably accounts for that extraordinary acuteness 
of the senses, that precision of movement, and that total absence 
of fear which marks such acts as walking on the edge of a pre- 
cipice, swimming a rapid stream, or riding at full gallop. Some 
sleep-walkers, at each recurrence of the fit, perform some 
routine duty with all the precision of their waking hours. 

In some cases, so complete is the mind’s abstraction, that the 
loudest noises are unheeded; in others, those things only are 
attended to which harmonize with the existing train of thought. 
After the fit, there is cither complete unconsciousness of what 
has occurred, or such remembrance of it as in an ordinary dream. 
In some cases, that which has transpired in one fit only, is dis- 
tinctly remembered in subsequent ones, but quite forgotten in the 
intervals. 

The analogy already pointed out between dreaming and in- 
sanity extends to some cases, at least, of somnambulism ; for in 
some madmen, as in some somnambulists, there is a remarkable 
increase of talent, in others a complete change of character ; in 
other words, there may be an intellectual and moral somnam- 
bulism, as there is an intellectual and moral insanity. The fol- 
lowing cases support this view. A Carthusian monk, remarkable 
for simplicity, candour, and probity, walked almost every night 
in his sleep, a thief, and a plunderer of the dead. A pious clergyp 
'nan, in his fits of somnambulism, would steal and secrete what- 
ever he could lay his hands upon, and even plundered his own 
church. A suicidal somnambulist had fits every night, and 
required to be watched, as if suffering from an acute disease. He 
always tried to escape; and one night having succeeded, was 

* These cases arc quoted by Dr. Forbes Winslow in his *Plea of Insanity 
in Criminal Oases,* tiie first from Dr. P^an, the last from the * Dritish and 
Foreign lledical Review,’ 
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found hanging by the feet from the limb of a high tree.* Homi- 
cidal somnambulism is illustrated by the following case. Late 
one evening a monk entered the room of the prior of the con- 
vent, his eyes open and fixed, u frown on his features, and a knife 
in his hand. He walked straight up to the bed, as if to ascer- 
tain if the prior were there, and then gave three stabs, which 
penetrated the bed-clothes and a mat that served the purpose of 
a mattress. He then returned with his features relaxed, and 
wearing an air of satisfaction.^ The next day, on being ques- 
tioned, he confessed, that having dreamed that his mother had 
been murdered by the prior, and that her spirit had appeared to 
him, and cried for vengeance, he was transported with fury, and 
ran directly to stab her assassin. Shortly after he awoke, 
covered with perspiration, rejoiced to find that it was only a 
dream, t 

Legal relations of somnambulism . — A question has been 
raised as to the responsibility of the somnambulist for acts com- 
mitted during the fit, and an attempt has been made to show that, 
ns what is done in the fit is often only the accomplishment of a 
project formed while he was awake, he ought to be held respon- 
sible. This is a perfectly gratuitous assumption, that cannot 
be seriously entertained till some fact shall have been advanced 
in its support. If such a question of responsibility should arise, 
it ought to bo shown that the sleep-walking was not feigned, and 
tliat the accused was subject to it. 

For some interesting cases of ecstasis, or cataleptic somnam- 
bulism, which is nearly allied to hysteria, and almost invariably 
occurs in females, the reader is referred to Abercrombie on the 
Intellectual Powers. 

II. DELIUIUM, DELIRIUM TREMENS, AND DRUNKENNESS. 

Delirium occurs in most severe febrile and infiammatory 
diseases, especially those which attack the internal viscera j is a 
common sequence of severe accidents, and surgical operations ; 
and often ushers in the fatal termination of chronic disorders. 

Febrile delirium is generally preceded by pain and throbbing 
in the head, heat of scalp, and flushing of face ; but it some- 
times makes its attack suddenly. In the first class of cases it is 
often pre(;eded by dreaming. The patient talks in his sleep, and 
wakes up confused and forgetful; but when fully roused, is 

I Treatise on the Medical Jurisprudence of Insanity.* By J. Ray, M.D. 

t Quoted from an anonymous work by Qeorget, ‘ Des Maladies Mentales/ 
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collected, and so remains till the next slumber. By degrees 
this disturbed sleep passes into waking delirium. The patient 
lies on his back, dull and listless, with eyes half open, muttering 
to himself, unconscious of persons or things around him, and 
when roused scarcely recognising them. As the disorder in- 
creases and the strength fails, the voice becomes more indistinct, 
the fingers are constantly picking at the bed-clothes, the evacua- 
tions pass unconsciously, and the patient can no longer be roused 
to an effort of attention. 

If delirium occurs' at an earlier stage of the disease, or before 
the strength has been much impaired, the symptoms are some- 
what modified. The eyes are bloodshot, and intently fixed as if 
on some object really present. The patient talks loudly and 
earnestly, tosses restlessly about, makes repeated attempts to 
leave his hod, perhaps escapes from the attendants, displays great 
strength and activity, and may even commit acts of fatal vio- 
lence. 

In fatal cases, delirium usually passes into coma, but occasion- 
ally it disappears some hours or days before death, leaving the 
patient in full possession of his faculties. 

In some cases, again, the memory of things long past revives, 
and languages in complete disuse are recollected and spoken with 
fluency. 

Delirium is an almost constant symptom of poisoning by bella- 
donna, hyoscyamus, and stramonium ; a frequent result of poison- 
ing by other narcotico-a(!rids ; an occasional one in poisoning by 
the pure narcotic and irritant poisons. 

Delirium closely resembles that form of unsound mind known 
as incoherence, but is distinguished from it by its history. Deli- 
rium, when not caused by poison, is a symptom of some well- 
marked disease, generally febrile or inflammatory, while inco- ' 
herence is rarely accompanied by bodily disorder, till it has lasted 
long enough to become associated with paralysis. 

Legal relations of delirium , — Civil acts performed during an 
access of delirium are necessarily void, and criminal acts entail no 
responsibility. The validity of wills made by patients labouring 
under diseases attended with delirium is usually decided less by 
the proved existence of a lucid interval, than by the character of 
the will itself. If in keeping with the testator’s known 
character, and with intentions expressed or instructions given 
when sound in mind and body ; if the several parts are consistent 
with each other ; and if no improper influence was brought to 
bear upon him ; the will would be declared valid, even though 
the ' medical evidence threw doubts on his capacity. On the 
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other liand, in the absence of these conditions, the will would 
generally be declared invalid, in spite of the strongest evidence 
of the testator’s ca})aeity. 

It is important to distinguish delirium, with inten^als of ])er- 
fect consciousness, from the calmness of demeanour sometimes 
assumed bv patients labouring under strange delusions, the result 
of unsoundness of mind showing itself in the first stage of coii- 
valcstience from fever or other acute disease ; or as jiart of 
delirium tremens brought oji by drinking. Here, too, the his- 
tory of the case, and tlic state of tlie patient, will liave to be 
can^fully considered. 

Df^lirium Tremrns . — The delirium of drunkards is easily recog- 
nised by the peculiar form which the mental unsoundness 
assumes, and by the equally eharacierislic bodily symptoms, 
aided by the previous history; and, in most eases, by thc])rompt 
f'ure cflected by the usual remedies — alcoholic stimulants and 
opiates, and nutritious food. 

The patient is restless, sleepless, timid, suspicions, and cunning, 
lie is subject to illusions of the senses, and fancies himsi?lf sur- 
rounded by hideous and loathsome objects, sucli as toads, ser- 
pents, and scorpions, and that he is persecuted by strange sounds 
and threatening voices; or he thinks that thieves or evil spirits 
are breaking into the house. When under treatment ho is sus- 
l^ioious of tile attendants, is constantly trying to escape; and, if 
not projicrly watched, may do violence to, himself or otlna’s. 
Some jiatients display a painful eagerness to go somewhere, or do 
something on which their minds are bent. In extreme cases the 
patient e.xliihits all the symptoims of acute mania. The bodily 
symptoms consist of the tremor from wdiich the disease derives ils 
name, with a pale, cold, clammy skin, a moist, W'hite, tremulous 
tongue, and a small weak pulse. The history of the case is that 
of a course of intemperance terminated by a short supply of 
liquor, or by some exhausting disease or surgical injury. Some- 
times it follows a single debauch, especially in men who have had 
previous attacks of mania, or of cerebral iiillainmation, or who 
have suffered from severe falls or blows on the head. 

In the milder forms of the affection, the patient goes about as 
usual, answers questions collectedly, and converses rationally ; 
but when left to himself, he is as one in a waking dream, speak- 
ing of things calculated strongly to excite the feelings and pas- 
sions wdth a manner perfectly free from excitement ; e.g,y asking 
tiie porter of the out-patients whether he did not say that lie 
would kill him. 

Prolonged abstinence, too close attention to study or business* 

N 
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and solitary confinement, sometimes bring on a state closely allied 
to delirium tremens, and characterized like itby illusions of sight 
and hearing. 

Legal Relations of Delirium Tremens, — As delirium tremens 
is a recognised disease, with mental unsoundness as a symptom, 
the patient cannot be held responsible for his acts. Accordingly 
though drunkenness has no effect on civil or criminal acts, 
delirium tremens has the same effect as insanity itself. 

Drunkenness. — The excitement which, in persons of sound 
mind, attends the indulgence in alcoholic liquors, is converted, in 
those of unsound mind, into maniuetd incoherence, distinguishable 
from mania due to other causes only by the history of the ctisc 
and the evidence of the sense of smell. A craving after spirituous 
li<]Uors is one of the recognised forms of unsound mind (dipso* 
mania); while in others it is merely a leading symptom of a 
more general disorder. In some cases the craving after alcoholic 
liejuors shows itself only at intervals. 

Legal lielations of Drunkenness. — This has no legal effect. It 
neither increases nor mitigates the j)enalties that attach to crime, 
and it has even been deemed an aggravation. A drunkard's acts 
are therefore valid, unless it can be shown that the drunkenness 
was procured by another person to obtain an unfair advantage. 

I^I. OF THE SEVEEAL FORMS OF UNSOUND MIND. 

These resolve themselves, as already stated, into three leading 
classes, Ameniiay Dementia, and Mania. 

AMENTIA. 

Of this form there are two species, idiocy and imhecility^ as 
well as the mental defect traceable to local causes and known as 
cretinism. 

Idiocy. — The best legal and medical writers agree in describ- 
ing idiocy as a congenital malady, and the idiot as one ** who 
from his nativity by a perpetual infirmity is non convpos mentis.^* 
But some writers of both professions have used the term with less 
precision, evidently confounding the idiot with the victim of 
dementia, or even of mania. The time for such confusion of 
terms is past, and there is now a clear understanding that idiocy 
is a congenital absence or serious defect of all the mental faculties ; 
but a state admitting of degrees, and, like other forms of unsound- 
ness, not allowing of strict definition. 

In its lowest form it combines the extreme of bodily deformity 
with an existence purely vegetative. Such idiots seem devoid even 
of sensation, and would perish if not closely attended to. * In a 
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somewhat higlier form there are sensations of heat and cold, of 
hunger and thirst, and just intelligence enough to indicate the 
coniinoncst wants by signs. A still higher class consists of those 
idiots who have sensation and consciousness, recognise familiar 
j)er8ons and objects, are susceptible of attachment, can move 
fi’oin place to place, are able to make known tlieir wants by ges- 
tures and sounds, or even by words imperfectly articulated, can 
be made to acquire habits of decency, can learn to hum or sing, 
or even to perform the simpler operations of arithmetic, and are 
susceptible of some improvement in their bodily and mental con- 
dition under careful, assiduous, and skilful teachers. 

As a rule, idiots are deformed in body as well as stunted in 
intellect. They have small, misshapen heads, and features ill- 
formed and distorted — squinting eyes, large gaping mouths with 
thick lips, irregular teeth, and sallow and unhealthy complexions. 
'I’he limbs and trunk are also imperfectl}' developed, and their 
gait is awkward and unsteady. Some of their senses are wanting, 
and others very imperfect. 

Fig. 21 (one of the graphic Fig. 21 . 

illustrations of the late Sir 
Alexander IMl orison*) shows the 
head of an idiot of this type, 

28 years old, four feet and a half 
high, with flattened forehead, 
thick lips, and large gaping, 
slobbering mouth, and awkward 
unsteady gait, his favourite 
posture leaning against a door, 
and beating it gently with his 
head. His sense of touch is very 
obtuse ; his utterance is limited 
to the monosyllable iee^ tee; 
bis temper is good, and he 
often laughs discordantly. He 
can feed, but cannot dress or 
undres«s, himself ; is inattentive 
to the calls of nature; exhibits 
no affection; shows no shame; is not moved by music, and is 
said to be inclined to onanism. 

The female figure, fig. 22, is 18 years old; has a small, flat 
head, is short of stature, but not deformed ; has a vacant expres- 
sion, and silly laugh ; repeats the monosyllable urA, um, and will 
n‘peat, parrot-like, the words good day, good night. She is 

♦ The illustrations which follow are from the same source. 

K 2 
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I of sweets, and pleased with finery. She puts a watch into 

*'iouth. She feeds 
herself, hut cannot dress 
or undress, and does not 
attend to the calls oi na- 

child whose por- 
trait is given in fig. 2'1 

of idiots who are 

■ ..^i^ idiot, but seems to have 

grown worse after attacks 
of measles and whooping- 
/ cough in his third year. 

* * His senses are perfect ; 

he can say a few words, 
such as mother^ and jioor 
• lias aHhction for his 

parents, takes an inter- 
est in w atching his father 
at work, and exhibits 
lit power of imitation : feeds himself, but will cattish and llesh 



raw ; attends to the calls 
of nature ; is v(iry rest- 
less, and keeps up a eou- 
tinual w'hiiie. 

Idiots at the age of 
puberty often disjilay the 
sexual jiassion by oHensive 
gestures and disgusting 
habits, are subject to vio- 
lent ’outbursts of Jiassion, 
and sometimes commit 
acts of atrocious cruelty. 

The Legal Helalions 
of Idheg^ in tlie sense 
here assigned to the term, 
are obvious. It implies 
complete civil disability, 
and irresponsibility. 

Imbevililg . — This term 
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is here used to designate a mental defect manifesting itself in 
intiinoy, as distingiiislied from that which is congenital. 

In strictness of language, perhaps, idiocy and imbecility would 
be equally characterized as congenital defects, of which the more 
marked (idiocy) makes itself soonest known, while imbecility is 
not recognised till the faculties have been tested by education, 
and found wanting. It is also obvious that no sharp line of dis- 
tinction can be drawn between the idiot and the imbecile, for the 
fainter shades of imbecility pass into the lighter tints of idiocy, 
lint the possession by the imbecile of the faculty of speech, as 
(listingnislied from the parrot-like utterance of the few words 
which the idiot can learn is the best line of demarcation the case 
allows of. 

Most imbeciles are intellectually as well as morally deficient. 
rh(*y have a limited power of acquiring or retaining knowledge ; 
cannot nndevstand or a])prcciate the customs of society or laws 
human and divine ; cannot control their emotions and passions 
as men of* sound mind can do. But there is a small exceptional 
class which exhibits intellectual deficiency without seriously 
offending against morality, and a larger one, which combines the 
highest intellectual endow- 
ments with utter incapacity 
in the conduct of life. There 
is, therefore, an intellectual, 
a moral, and a general im- 
becility, as there is an intel- 
lectual, moral, and general 
mania. 

'fhe first of the annexed 
illustrations (fig. 21) repre- 
sents an imbecile thirty years 
of age, and four feet nine 
inches in height, who is de- 
scribed as having a very 
small head, and an expres- 
sion of silliness in his coun- 
tenance; his eye, howc\er, 
is rather lively, and lie pos- 
sesses more intelligence than 
we should expect from his 
appearance; he can talk 
rationally upon common subjects, ai'd makes himself useful. He 
has worked in servile offices.* 

The subject of the illustration in fig. 25, like the idiot child in 


Fig:. 21. 
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fig. 23, is well-formed in face and limb; is eighteen years old, 
and four feet nine inches high. He has good features, and an 
• agreeable though somewhat 
25 . vacant expression. He 

speaks plainly, answers 
questions rationally, and 
has been taught to read 
and write, is fond of music, 
for which he shows some 
talent, and he has a good 
voice, a correct ear, and 
sings very well. He has 
been a baker and a waiter 
at an inn ; says that he will 
always be a good boy, be 
polite and bow to gentle- 
men on whom lio may wait, 
and will work like anything 
if work be given him. He 
V feeds, dresses, and undresses 
himself, and is attentive to 
the calls of nature. He is 
subject to epileptic fits, and 
is disposed to quarrel, to tell 

lies, and to indulge in a solitary vice. 

Fig. 26 is the portrait of a man of forty, of weak intellect from 
birth, but capable of such education as fitted him for the post of 

a copying clerk. He fell 
into bad company, com- 




mitted theft, and was tried, 
and acquitted on the ground 
of insanity. In general he 
is quiet, inoffensive, and 
taciturn, but answers simple 
questions rationally. He 
is subject to frequent attacks 
of excitement, preceded by 
shuffling of the feet. In 
these attacks, which last 
several days, he talks inco- 
herently, is restless, and 
will strike and kick those 
about him. When he was 
about thirty years old, he 
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shut the door of his room, placed a long form close to the fire, 
laid himself on the form, and his head on the grate. He was 
found insensible, but on being removed to an open window, had 
copious bleeding from the nose, and soon came to his senses. Ills 
head was burnt to the bone. 

The form of imbecility which is most common, and most im- 
portant in a medico-legal point of view, is that w'hich aftects the 
intellect, ^le morals, and the prudential conduct of life. Persons 
who exhibit this threefold deficiency profit by education, so as to 
form and express simple ideas, to read, write, and count, and to 
become musicians, draughtsmen, or mechanics. They may even 
attain proficiency in some one branch of knowledge, or some one 
accomplishment. But they do not profit by the opportunities 
aflbrded them in the same degree as their neighbours, and they 
present great varieti(‘s of character. Some are fickle and change- 
able, and incapable of fixing their attention ; others are methodical 
and persevering. Some are found fit only for the coarsest and 
rudest labours, wdiile others are equal, with the assistance and 
guidance of others, to the conduct of business and management of 
property. Others know the value of money, and can give in- 
formation on matters with which they are conversant, but are 
une<£ual to emergencies, and unable to sustain close conversation 
or argument. They are thoughtless, improvident, uneasy, and 
restless, and generally iii'^apahle of strong and steady attachment. 
There are many imbeciles among the lower orders of society. 
They are found following occupations requiring little sense or 
skill, and their neighbours look upon them as weak and singular 
persons, and tease and torment tlicm accordingly ; or they become 
lazy, drunken, and dissipated, and addicted to begging and petty 
larccmy. Some, under slight temptation, and very irifidcquatc 
motives, break out into fits of ungovernable passion, and commit 
acts of theft, arson, rape, or murder. “ They steal adroitly, and 
hence are considered as very intelligent : they recommence their 
ofiences the moment they are released from confinement, and thus 
are believed to be obstinately perverse.” “ 3'hey have no idea, or 
a very imperfect one, of society, laws, morality, courts, and trials ; 
and though tlu>y may have the idea of property, they have no 
conception of tlie consequences of theft. They may have been 
taught to refrain from injuring others, but they are ignorant of 
w hat would be done to them if guilty of incendiarism or murder.” 
“ Their conduct is actuated solely by the fear of punishment, 
when capable of experiencing that sentiment, and by their own 
desires.” Gcorget, from whose work, * Sur la Folie,' these passages 
arc quoted, says that these beings of limited capacity furnish to 
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tlic courts of justice, to ])risons and scalibkls, more subjects than 
is freiierally KU])iiose(r’ — a statement the truth of which we are 
able to conlinn by our own experience, ((b) 

I>ut imbecility, as already pointed out, is not always of this 
inix(Ml character, (lisijlayinj:^ itself at the same time in the intellect, 
morals, and conduct. It is sometimes partial, affectin" only or 
chiefly (*ither the int('lleetual or the moral character. There may 
be, on the one hand, an inability to ac(juire and a))])lyyinovvled^c 
in persons wbo bavo a due sense of rijxht, act with intepjiity, and 
])ej form every social duly ; and, on tlic other, an mmsnal power 
of aeqnirinpf knowledg'c, with judgment, faiu^y and ndined taste, 
hut combined wilb feebleness of pur])ose, uant of self-control, 
inaptitude; for business, disregard of duty, and want of common 
lioncsty. Such ])ers(uis are known in society as wt;:ik, soft, easy, 
good-natured, well-meaning, good sort, of people, and if possessed 
of brilliant talents, as liaving every sense but common sense. 
They are too easy to be just ; too thoughtless to be honest. They 
have an instinctive horror of business, an aversion to their regular 
(jccuj.ations, and a distaste; for everything that wears the shape of 
a duly, ^riiey are utlerl.v ignorant of the value of money, and the 
last use they make ol‘ it is to pay tlieir debts. Each man among 
them has his own favourite form of extravagance, and his own 
mode of ruining himself. One calls an architect to his assistance ; 
another an upholsterer; a third collects nselul things which he 
never uses, or disj)lays a curious taste in worthless trifles; or 
(worse still) becomes the incorrigible patron of mendicants and 
inendicant-tbieves. These })eople are always forming acquaintances 
with nnwortliy persons, who liml It w'orib their while to know 
and to Halter them. With all tb.eir easiness of disposition tliey 
have much wainitb of temper and strength of ])assion. 'fhey are 
had cliildren, husbands, and fathers, becausi; in these relations tliey 
liave duties to ju;rform. Throughout life they arc weak, wavering, 
fickle, and self-willed as children ; the source of eonstant anxiely 
and misery to their families ; the prey of designing knaves ; the 
exjiected inmates of gaols, workhouses and lunatic asylums. 

These moral imbeciles remain at large, because the intellect 
being nnalVected, tlu;y have no distinct delusions, and as weakness 
of inlellect is a necessary ingredient in the legal idea of imbe- 
cility, the attempt to ])rovc such persons of unsound mind, in a 
court of law, ncv cssnrily fails. That absence of moral sense, and 
corresponding want of self-control, which is the essence of their 
mental malady, can he proved only by the history of their daily life; 
a history often hard to obtain, and generally studiously withheld. 
Imbeciles are sometimes, as much under the dominion of 
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d)il(lish fancies as maniacs arc of delusions. A commission of 
lunacy was granted in the case of a young gentleman, aged 20, 
who was the slave of a childish fancy for windmills, with an 
aversion equally strong to watermills. Having been placed under 
control in a place where there were no windmills, he cut the 
calves of a child’s legs through to the bone, and stated that he 
should have taken away its life, that he might be tried for his 
act, and removed from a place where there were no windmills. 
He had always been violent when thw’artcd in his fancy, had 
threatened his keeper and members of his himily, and bad more 
than once made preparations for committing murder. When we 
chanced to see him in a distant asylum, he was expecting to be 
a])poiiited head miller to a maniac who alleged, among other 
strange claims to dignity and importance, that he was king of 
Knglaiul. (G.) 

L((fal Ih'laihms of ImheciUty , — In respect to this form of 
mental niisoundness, two kinds of questions may arise - questions 

comjwtencyy and questions of responsihility. 

'Idle compeLencif of imbeciles to form contracts, and their va- 
lidity when formed, has often engaged the attention of our law 
courts. l*erKons of weak mind have been brought by improper 
inlluence to ally themselves in marriage, and the validity of such 
marriages has been successfully disputed, as in the case of Ports- 
mouth V. Portsmouth, ill which, as in other instances that might 
he cited, the proof of iinhccility was rightly drawn not from a 
few isolated facts, but from an investigation of the whole life, 
conduct, and character. 

The competency of imbeciles to manage their affairs is often 
called in question. As the conduct of life is partly dependent on 
a knowledge of the use and value of money, partly on judgment 
and discretion, inquiries of this class may assume a very simple, 
or a very complicated shape. 

In rare instances men have been pronounced incapable of 
managing their affiirs, on the ground not so much of general 
w eakness of intellect, as of defective knowledge of numbers and 
the value of money. Two such cases are related by Abercrombie, 
in one of which there was a “total inability to perform the most 
simple process of arithmetic,*' and in the other “ a total want of 
tlie pow'er of tracing relations both as to time and numbers.” In 
the face ot evidence showing that they had made much progress 
ill their education, both were pronounced incapable of managing 
their affairs. 

^ An imbecile in whose case we were called to give evidence, 
did not know how many pence there w’ere in a sixpence or shilling, 
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or how many shillings in a sovereign ; could not perform the 
easiest operation of arithmetic ; did not know the date, month, 
or year; or the name of the reigning monarch; nor recognise 
persons with whom he had conversed only four days previously. 
His attention was roused with the utmost difficulty, and could 
not he fixed to any one subject. His look was vacant, his dress 
peculiar, his gait awkward, his motions grotesque, his speech 
slow and liesitating. He used the same words and expressions 
again and again, repeated imperfectly the tasks and prayers of his 
childhood, and imitated the contortions of persons, like himself, 
subject to fits. Such a case could present no difficulty either to 
witness or jury. (Q.) 

More difficult questions arise in respect of persons who though 
they display many marks of imbecility, in childisli ways, eccen- 
tric habits, violent passions, and cruel dispositions, are yet able 
to perform the simple operations of arithmetic, know the value 
of money, and can comprehend such statements and suggestions 
with rcs[)ect to their affairs as are submitted to them. In some 
of these cases, a successful appeal has been made to the efficient 
manner in which the party has actually conducted his own affairs. 

The proof of imbecility, combined with undue influence, has, 
in many instances, been held to invalidate a will ; but, in the 
absence of sucli influence, all that is required to establish the 
wills of people of weak understanding is, that they should have 
been capable of comprehending their nature and effect, 

Tlio question of responsihility for such acts as arson and 
murder, can only be answered by weighing well all the circum- 
stances of the act, the motives by which it was instigated, and 
the whole life and character of the accused. " This subject will 
be considered when all the forms of unsound mind have been 
passed in review. 

Several interesting and instructive cases of imbeciles, concern- 
ing whom the two questions of competency and responsibility 
have been raised, are given in detail, and made the subject of 
judicious commentary in Kay’s ‘Treatise on the Medical Juris- 
prudence of Insanity,’ 

Cretinism . — In many parts of the continent of Europe, especially 
in valleys lying among hills, but occasionally in unhealthy rural 
and urban districts in all parts of the world, a disease prevails 
which combines the extreme of bodily deformity and degeneracy 
with deficiency of intellect. In Switzerland and Savoy persons 
so afflicted are called cretins, and in France cagots. The morbid 
feature by which they are chiefly distinguished is the enlargement 
of the throat, known us goitre or hronchocele ; but to this several 



DEMENTIA. 


187 


bodily defects and deformities are superadded. The stature is 
dwarfed, the belly large, the legs small, the bead conical, the arch 
of the palate high and narrow, the teeth iiTegular, the mouth 
large, the lips thick, the complexion sallow, the voice harsh and 
shrill, the speech thick and indistinct, the eyes squinting, the gait 
feeble and unsteady, the sexual power weak, or wanting. 

The best authorities represent this physical degeneracy, with 
the coexisting mental dedcieney, as commonly dating, with rare 
exceptions, from a period subsequent to birth. About the fifth 
or sixth month, the bodily development seems to be checked. 
TIjc child looks unhealthy and seems weak ; the head is large, 
and its bones widely separated ; the belly swells and the limbs 
shrink ; teething goes on very slowly, and the child cannot stand 
or speak till its fifth or sixth year. Some cases are complicated 
with spinal distortion, some with hydrocephalus. 

The victims of this singular affection are usually divided into 
three classes — cretins, semi-cretins, and the cretinous, or cretins 
of the third degree. 

The first class answer to the description of idiocy already given, 
with the addition of the peculiar deformity of the throat. Their 
life is automatic; they have no intelligence; their senses are 
dull, or wholly wanting ; they cannot speak ; their time is spent 
in basking in the sun or sitting by the fire ; and only the most 
urgent calls of nature rouse their attention. They do not possess 
the power of reproduction. The next class, or semi-cretins, show 
a higher intelligence. They can be taught to read and to rei)eat 
prayers, but without understanding what they learn ; they have 
no idea of numbers ; they note what passes around them, and use 
language to express their wants ; they remember common events, 
understand what is said to them, and speak intelligibly on com- 
mon subjects. Cretins of the third degree show glimpses of a higher 
nature, and can attain a certain degree of proficiency in mecha- 
nical employments and contrivances, in drawing, painting, and 
music; but arithmetic is a very rare acquirement. They are said to 
be acutely alive to their own interest, extremely litigious, unable 
to manage their affairs, but obstinate and unwilling to be advised. 

Cretins of the second and third degrees, if removed from their 
birth* place early in life, and put under judicious superintendence, 
may be greatly improved both in body and mind, and become 
useful members of society. 


DEMENTIA. 

This is readily distinguished from the two forms of amentia 
just described. In idiocy the deficiency is congenital ; in im- 
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becility it shows itself in early life; but in deinontia it super- 
venes slowly or suddenly in a mind already fully developed, and 
in childhood, manhood, or old a«^c. It ditfers also from mania, 
for it consists in exhaustion and torpor of the faculties, not in 
violent and sustained excilenieiit. 

The mental state in dementia is best described by the word 
incoherence. 'I’heni is also a form of mania erpially well described 
by the same word ; but the incoherence of dementia is marked by 
languor, that of mania by excitement. It must, however, be 
understood that the demented are liable to maniacal paroxysms, 
and maniacs to remissions of comparatively traiupiil incohe- 
rence. 

Dementia is divided into aeutey or j)n/inanf, and chronic^ or 
.second artj. The first form is rare, and consists in a state of pro- 
found melancholy or stupor; the second very common, and 
characterized by incoherence. There is also a Senile Dementia, 
and a form of dementia associated witli (fenenil Paralysis. 

There are also degrees or stages of dementia, which Pricdiard 
indicated by the words forgetfulness, irrationality, incomprehen- 
sion, and inappetency. A })ati»‘nt sufFering from dementia, as ho 
passed from bad to worse, would first exhibit want of memory, 
then loss of reasoning power, then inability to conijirobcnd, and, 
lastly, an abolition of the common instincts and of volition. 

1. Acule Dementia . — That form of dementia which arises from 
sudden mental shocks often presents a distinct and very peculiar 
feature. — 'flu? mind is, as it were, arrested and lixed for the re- 
mainder of' life in sad abstraction on the one event which had 
occasioned it ; or the shock diistroys all mental power, and brings 
on a state similar to that of the imbecile or idiot. 

Doring the earthquake panic of 1843, we saw a case of de- 
mentia ill a lad twelve years of age, brought on by the alarming 
conversation of a knot of Irishmen in the dusk of the evening. 
The poor hoy seemed de])rived of all liis faculties, wtis dull and 
listless, and answered every inquiry by a vacant smile. He had 
an occasional access of terror and excitement, but soon relapsed 
into stuj)or. (G.) 

2. Chronic Dementla.--Thm form may generally be traced to 
some antecedent acting gradually on the iriind, such as prolonged 
grief or anxiety ; to severe attacks of fever, mania, melancholia, 
apoplexy, paralysis, or repeated fits of epilepsy. In all these 
cases it may depend on softening or other chronic disease of the 
brain. It may be inferred from two melancholy cases of recent 
occurrence that the inhalation of one poisonous vapour at least 
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(mercuric metliyl) can induce in licaltliy men a state of brain 
passing gradually into the most liopeless dementia. 

3. .DemeuilUiOV that whicl) is incidental to aged persons, 
is a simple and well-inarked form of tbc dementia wind) arises 
from causes acting slowly and gradually. The first symptom 
is impaired memory of recent events, with dulncss of perception 
and aj)prehensi()n, and an inability to fix the attention, or follow 
any train of thonglit. The things heard five minutes since are 
forgotten, and the same question is lepeatcd again and again. 
Hence, the transaction of business requiring sustsiined attention 
becomes im})Ossible. The control of the will over the tlioughts 
becoming more and more enfeebled, the reasoning powers sufi’er ; 
for scarcely arc the premisses laid dowm btTore they are forgotten, 
so tliat the act of comparison by wbicb the conclusion is arrived 
at cannot be performed; and after pursuing the same topic ol’ 
conversation through ])art of a sentence, some accidental sug- 
gestion turns the ideas aside. Persons so affected know their 
attendants and recognise tlicir friends, hut tlicy seldom display 
signs of emotion on seeing them ; and they can still employ them- 
selves mechanically,- -men in writing, and women in knitting and 
sewing. The next phase of the malady is one of complete incoin- 
preheiision. Memory, reason, and the power of attention are en- 
tirely lost ; but the muscular force remains intact, and displays 
itself in perpetual activity, in junqang or running to and fro, or 
walking round in a circle, or rocking backwards and forwards in 
a chair, dancing, singing, and shouting, or in talking or muttering 
incessantly. Many, however, sit silent and tranquil, or with a 
vacant unmeaning stare, for weeks, months, or even years. A few' 
remain crouched in one uneasy jMjsture, or they stand erect w’ith 
the neck rigidly fixed at right angles to the body. Some display 
obstinate delusions. In tbe last stage of all, even tbc animal in- 
stincts are lust; there is neither sensation, memory, thought, nor 
reason, but bare j)hysical existence; with occasionally, at distant 
intervals, a short resuscitation of some of the mental powers. 

4. (Jentral Faralijsis {Pareiiiis ). — The weakened state of the 
mind in this interesting form of dementia shows itself in most 
cases by delusions of unlimited power and boundless wealth ; in all 
by progressive decay of bodily and mental power. Among the early 
symj)toms are neglect of duty, a restless and wandering disposi- 
tion, tbe commission of petty thefts, indecent exposure of the 
person, acts of extravagance, and a sudden change of opinion and 
feeling, moral and religious. 'I'be disease is rare in women, 
common in men of education and position; and it generally 
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shows itself in adults of middle age — from thirty to sixty. Its 
causes are intemperance, sexual excesses, the anxieties and undue 
mental labours of the active and stirring period of life, and 
hereditary taint. The mental defect is sometimes recognised 
before the paralysis, sometimes with it, and sometimes the spinal 
marrow is first affected, then the structure and functions of the 
brain. Its duration is usually stated at from a few months to 
three years. The paralytic symptoms show themselves first in 
the tongue, lips, and features. The articulation is hesitating and 
indistinct ; the lips, tongue, and muscles of the face are tremu- 
lous and quivering ; the pupils are often unequally dilated. Then 
the muscles of the limbs are affected. The patient trips, 
stumbles, and staggers, and can no longer perform such com- 
bined muscular movements as playing on musical instruments, 
w'l’iting, and sewing. These paralytic symptoms go on increas- 
ing, and, at length, the sphincters cease to act, and it is not un- 
common for death to happen from suffocation in the act of 
swallowing food. Occasional fits of violence and of epilepsy 
occur to vary what would otherwise generally prove a gradual 
descent towards death, with increasing wenkness and helplessness. 
At the last, sloughing bed-sores, and attacks of diarrheea or 
pneumonia close the scene. One noteworthy and characteristic 
leiiture of the malady is the change in the expression of the 
countenance in ah early stage. Through the relaxation of the 
muscles, the wrinkles of the face disappear, and the patient 
seems to have grown younger; but at a later stage, the face 
becomes curiously wanting in expression. But to the last the 
mental characteristics remain tlie same, and the last muttered 
woi ds are about ** gold, and carriages, and millions of money.’’* 
The figures annexed (see next page) represent the early and 
advanced stage of General Paralysis in a gardener, rot. 38. The 
misconduct of a daughter had brought on a state of melancholy 
which lasted for a fortnight, at the end of which time he began 
to insist that he was the king, that he was in his palace, which 
was made of gold, and that he had a million of money. His 
memory failed him, he did not know the month or year, his 
speech was slightly impaired, but his walk w'as tolerably firm. 
Fig. 27 was taken a mouth after the appearance of these symp- 
toms, and fig. 28 after the lapse of another month, when tlie 
disease had made much progress, as was shown by the increased 
embarrassment of his speech, the nearly utter loss of memory, 

* L. Meyer: quoted by Maudsley in his * Physiology and Pathology of the 
Mind/ p. 364. 
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Ins tottering gait (for he could scarcely walk at all), and, not- 
withstanding a very good appetite, his rapid emaciation. 


Fig. 28. 



Legal lielations of Dementia , — Dementia is a common subject 
of the inquiry de lunatico. A demented person lapses into 
habits of ruinous extravagance, and the inquiry has for its object 
to ascertain whether he is able to manage his affairs, and if not, 
since what date the incapacity has existed. This inquiry, diffi- 
cult in itself, is made more embarrassing by the strong rival 
interests which always grow up around persons of this class. 

A question frequently raised respecting this form of unsound- 
ness relates to the validity of wills made or altered by persons 
alleged to be suffering from senile dementia. The inquiry is 
generally one of considerable difficulty ; for such persons vary 
greatly from day to day, and present themselves to different 
observers in diderent lights. Accordingly there is room for very 
conflicting testimony, and wide divergences of opinion, both 
among unskilled and skilled witnesses; and the legal decision 
ultimately turns much more on the character of the will itself 
and its consonancy, or otherwise, with the known intentions and 
views of the testator at an earlier period of his life, and with the 
natural feelings of persons of sound intellect, than on the 
medical or other evidence respecting his mental condition. 

General paralysis, in any degree, affords a strong presumption 
against the competency of the subject of it, implying, as a very 
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general rule, exaggerated ideas of wealth, and inability to make 
a reasonable use of money. 

The responsibility of tlie demented for acts which in the sane 
are crimes will be considered presently. 

MANIA. 

This term includes all the forms of unsoundness that are 
characterized by undue excitement; and tlierefore differs in a 
marked manner from those already described. Tliere is no legal 
term in common use wliieli properly eharueterizes tliis state ; 
and one of its most iin])i)rtant forms, moral insanity, is as yet un- 
recognised by the law. The only legal term eni])loyed in a sense 
analogous to that of mania is lunacy^ which, as already re- 
mni ked, is objectionable from being founded on a variable feature 
of the disease. 

There arc three forms of Mania (table, p. IGS) ; General, In- 
tellecfual, and Moral ; and each of the two latter has two sub- 
divisions — General and Partial, 

Generr.l Mania, — This form affects the intellect, the emo- 
tions, and the passions, and throws the whole mind into a state 
of mingled excitement and confusion. It is the counterpart of 
the incoherence of dementia, and the form which, in some cases, 
mania assumes from the very first. It would be correctly desig- 
nated by the yffirase “ raging incoherence.’" There is another 
form liable to bo confounded with this, on the one hand, and with 
monomania on the otlier, but which, when carefully examined, is 
found to be a general unsoundness, with undue excitement of 
some predominant emotion or i)assion that lakes the lead in the 
unsound, as it hud previously done in thp sound mind. 

Mania, whatever form it assumes, unless it be tin; immediate 
consequence of injuries, moral shocks, intoxication, poisoning, or 
acute disease, is commonly precaaled by important bodily and 
mental changtis, which take place gradually, occupying a variable 
period of time, from a few' days, to 15 or 20 years, and is known 
as the period of incuhaiion. 

When the period is short, the disease show's itself at the end 
of some hours or days of anxiety, uneasiness, and depression, by 
headache, sleeplessness, and excitement. I'lic patient begins to 
babble, cry, and sing, becomes wild and agitated, and appears 
like a person intoxicated. When the period of incubation is ex- 
tended, the disease generally commences with a consciousness on 
the part of the patient of some disorder in his mental faculties, 
of odd notions, unusual inclinations, and changing affections. He 
is vexed at the change, and tries to conceal it ; continues his 



occupations i and, like a man in the first stage of intoxication, 
makes great eflbrts to appear reasonable. Meanwhile his health 
gives way. His sleep is disturbed ; he loses flesh and appetite ; 
and suffers from indigestion and constipation. At the same 
time, a great change takes place in his tastes, habits, affections, 
and character, and in his aptitude for business. If he was gav, 
communicative, and social, he becomes sad, morose, and averse to 
society ; tears and laughter succeed each other without apparent 
cause ; if open and candid, he becomes suspicious and jealous ; if 
moderate in his political and religious opinions, he passes to an 
extreme exaggeration in both ; if affectionately attached to wife, 
children, and relations, he regards them wdtb indifference or dis- 
like ; if he was orderly and economical, he becomes confused and 
prodigal ; if correct in conversation, his language becomes vio- 
lent and obscene ; if chaste, or moderate in sexual indulgence, he 
becomes the victim of insatiable desires, and either seeks to 
associate with the other sex, or has recourse to disgraceful prac- 
tices. 

If this is a first attack, the nature of the change is misunder- 
stood ; questions arc put to him which harass and psiin him, or 
he is irritated by oflensive insinuations and frivolous accusations : 
and when, at length, ho breaks out into furious mania, the attack 
is attributed to some cause quite inadequate to produce it. 

The period of incubation passed, and the disease fully esta- 
blished, the mental and physical phenomena undergo a change. 
The patient has faith in his delusions, and instead of concealing 
his thoughts, openly and strenuously avows them, except when 
tempted by powerful motives to a contrary course. When 
thwarted and opposed he uses the most violent, obscene, and in- 
sulting language. Nor docs his violence always spend itself in 
words, for he tears his clothes and bedding to pieces, and inflicts 
bodily injury on himself and those about him. The physical de- 
rangement displays itself in a flushed face, a wild sparkling eye, 
pain, weight and giddiness in the head, ringing in the ears, rest- 
lessness and sleeplessness. The patient is also singularly insen- 
sible to cold and heat, and cither abstains from food and drink 
during long intervals of time, or eats voraciously. His muscular 
power is inordinately developed, and he sustains for a long time, 
without sleep, a succession of efforts which wouM soon utterly 
exhaust a healthy person. His habits are often most disgusting 
and offensive. 

The appearance of the maniac during the fits, and in compara- 
t ively tranquil and lucid Intervals, is well shown in the annexed 
flgures, of which fig. 29 shows an epileptic maniac, ®t. 60, in a 
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paroxysm, and fig. 80 the same person, calm, collected, and well 
belmved. 

Fip. 29. Pig. .30. 



General Intellectual Mania , — The opinion is gaining ground 
that mania is in all cases primarily an emotional disease, and that 
the aflection of the intellect is secondary. Hut there is certainly 
one class of cases in <iwhich the disease appears to be almost 
limited to the senses, which are the sport of strange illusions, or 
to the intellectual faculties, properly so called. Of the first class 
we have at least three good examples in the estimable gentleman 
of Argos, immortalized by Horace, 

“ Qui so crodcbat miros audirc tragredos, 
lu vacuo Iffitus scssor plausorque theatro 

in another at Abydos mentioned by Aristotle, and in the patient 
of “ exalted ranh” whom Sir Henry Halford saw in his fancied 
theatre, and heard “ call upon Mr. Garrick to exert himself in 
the performance of Hamlet.” In these cases it is believed that 
these mixed illusions of sight and hearing, looked upon as real, 
constituted the whole of the urisoundness. Of the second class a 
few examples might also be found, as in a gentleman who thought 
himself secretary to the moon, but docs not seem to have carried 
his unsoundness into sublunary affairs. 

But there is certainly a very distinct and well-marked class of 
cases wrongly regarded as intellectual, but really dependent on 
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tlie excitement of some strong emotion or passion, anch as pride, 
vanity, or ambition. Thus Dr. Reid tells ns of a vain young 
meilical student, who, expecting to realize a fortune by attaining 
academical honours, entered himself at Cambridge, and so injured 
his hcahli by fruitless application to study, as at length to fall 
into a state of decided derangement, alleging tlnat he was the 
Fanicsc Hercules ; had written Dr. Clarke’s Travels in Russia ; 
had composed the ^Fmad of Virgil ; had painted one of the mas- 
ter])icces of Raffaelle, and knew everything. 

i)r. Henry Johnson, in his work on the arrangement and 
nomenclature of Mental Disorders, also gives the highly charac- 
teristic letter of an ambitious patient who claimed the somewhat 
incongruous titles of chamjhon and king of England, and heir 
presumptive to tiie crown, at the same time that he mono])oli/t*d 
all the principal offices of state. 

The autobiography, already referred to, of a gentleman vvlio 
had recovered from an atta(!k of mania, shows how genonl was 
th(} disturbance of the w'hole intellectual and moral heiug ^ though 
the predominant emotion being of a religious charactt:r, the case 
might have been described as one of religious monoiniiiiia. 

Cicncral intellectual mania consists, then, in many cases, in a 
violent disturbance of all the intellectual faculties brought about 
by the ovcr-exciteinont of some one leading emotion or passion. 

Partial Intellectual Mania . — This was called tnelaiicholia, 
from the mistaken notion that such partial alleciious of the intel- 
lect are always of a gloomy character. Hut Esquirol sliowed 
that such persons have often extremely jay and pleasant ideas, 
and substituted the term monomania, now generally received. 

The simplest form of this disorder is that in which the patient 
takes up some one notion opposed to common sense and universal 
experience. He is secretary to the moon, the Crystal Palace, a 
grain of wheat, a goose-pie, a pitcher of oil, a wolf, a dog, or a cat. 

In many cases, this single delusive idea relates to, or is occa- 
sioned by, some sensation or disease, which the monomaniac, like 
the dreamer, associates with imaginary accompaniments, and 
interprets by the aid of his delusion. Thus, Esquirol tells us of a 
woman having hydatiils in the womb, who insisted that she was 
pregnant with the devil : of another, who having adhesions of 
the intestines after chronic peritonitis, imagined that a regiment 
of soldiers lay concealed in her belly, straggling and tiglitingj 
and ot a third, who, suiTering in the same way, believed that the 
apostles and evangelists had taken up their abode in her bowels, 
and were occasionally visited by the Pope and the patriarchs of 
tlie Old Testament. 

0 2 
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But such delusions as these, though originally founded on real 
sensations, may continue after the sensations themselves have 
passed awa^-, as is proved hy the cures that have been wrought 
by a laudable species of deception. Thus, a patient, thinking 
that a serpent had been extracted from his bowels by a pretended 
surgical operation, took up tlie idea that the creature had left its 
ova behind, ready to be hatched into a brood of young ones j but 
was reassured by the dexterous reply, that the snake was a male. 

But such cases of partial intellectual mania do not comprise 
all those designated as monomania; for in most instances the 
luental affection goes beyond a single insane idea, and influences 
more or less extensively the thoughts and the conduct, being 
marked by other intellectual and moral inconsistencies. 

Moral Mania. — It was Pinel who first recognised this form of 
insanity, the disease having been previously considered as either 
exclusively, or chiefly, a malady of the reasoning faculties. He 
found, to his great surprise, that there were at the Bicetre many 
maniacs who betrayed no lesion whatever of the understanding, 
but were under the dominion of instinctive and abstract fury, as 
if the aflective faculties alone had sustained injury.” This he 
called manie sans dHire. The reality and great importance of 
this distinction between intellectual and moral mania are now 
universally recognised ; and with it the further fact that moral 
generally precedes intellectual, insanity. Prichard, an able 
writer on this subject, defines moral mania as “ a morbid perver- 
sion of the natural feelings, attections, inclinations, temper, habits, 
and moral dispositions, without any notable lesion of the intellect, 
or knowing and reasoning faculties, and particularly without any 
maniacal hallucination.” 

Moral mania, like the intellectual form, may be cither general 
or partial. 

General Moral Mania . — Prichard observes that there are 
many persons living at large in society who are reputed to be 
singular, wayward, and eccentric. An attentive observer will 
recognise something remarkable in their manners and habits, 
which may lead him to doubt their sanity ; and often on inquiry 
his suspicions are strengthened by finding that an hereditary 
tendency to madness exists in the family, that several of the rela- 
tions have luhoured under other diseases of the brain, or that the 
individual himself has formerly had a decided attack of madness. 
His temper and disposition are found to have changed; to be 
not what they were previous to a certain time ; and the change 
may perhaps be traced to a ]r»eriod when he had a reverse of for- 
tune, or lost some beloved relative, or sustained some severe con- 
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stitutional shock, some febrile or inflammatory disorder alfecting 
the brain, a sliglit attack of palsy, or a fit of epilepsy. In some 
cases, the alteration in temper and habits has been gradual and 
imperceptible, and seems to have consisted merely in an exalta- 
tion or increase of peculiarities always more or less natural and 
habitual. These persons are capable of reasoning or supporting 
an argument on any subject within their sphere of knowledge ; 
and they often display great ingenuity in justifying and explain- 
ing their feelings and conduct. In one sense, indeed, their 
intellectual faculties may be termed unsound ; they think and 
act under the influence of the same strongly -excited feelings 
which render sane persons proverbially liable to error both in 
judgment and conduct. 

Hoffbauer, too, recognises this moral form of mania. “ It is 
clear,"^ he says, “ that mania may exist uncomplicated with 
mental delusion j it is, in fact, only a kind of mental exaltation 
(loUheit), a state in which the reason has lost its empire over the 
passions and the actions by which they are manifested, to such a 
degree, that the individual can neither repress the former, nor 
abstain from the latter. It does not follow that he may not be 
in possession of his senses, and even of his usual intelligence, 
since, in order to resist the impulses of the passions, it is not snlli- 
cient that the reason should impart its counsels, — we must have 
the necessary power to obey thetn.” Esquirol not only recog- 
nised this form of unsoundness, but even went so far as to declare 
“ moral alienation to he the proper chanicteristic of mental de- 
rangement,” adding that though “ there are madmen in whom 
it is difficult to find any trace of hallucination, there are none 
in whom the passions and moral affections are not perverted and 
destroyed.” 

Moral insanity is illustrated in the works of Prichard and Ray, 
by several striking cases ; the most remarkable, perhaps, being that 
of Frederick William of Prussia, father of Frederick the Great, 
a drinking and smoking hypochondriac, and the strange, wayward, 
and cruel tyrant of his family and household. His religious 
austerities, his disgusting and brutal behaviour to his children, 
his unfounded hatred of his own son, and repeated attempts on 
his life, his one attempt upon Ins own life, his course of steady 
and unswerving persecution of the innocent objects of his suspicion 
and dislike, without any delusion beyond that which might fairly 
be regarded as the offspring of his hate — present a striking 
picture of general moral mania. 

Maudsley'**' gives us as “ the extremest example of moral in- 
* The ‘ Physiology and Pathology of the Mind,’ p. 317. 
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sanity*' lie has seen, the case of an old man, set. 69 , who had 
been in one asylum or another for iiflcen years. He had great 
inlellectnal jiower, eonld com]»o.se well, write tolerable poetry 
with much fluency’, and was an excellent keeper of accounts. 
He had no delusion, hut “morally he was utterly depraved.*’ He 
w'ould steal and hide wdiatever he could, and several times escaped 
from the asylum with marvellous ingenuity. He then pawmeil 
what he had stolen, begged, and lied with such plausihility that 
he deceived many ])eople, until he got into the hands of the police, 
or was found in a wretched state in the worst company in the 
w'orst ])art of town. He had been several times in prison for 
stealing. Tn the asylum ho was most troublesome, cunning, 
plausible, and treacherous; abusive, foul, and blasphemous in 
language; drew indecent pictures, and w’as guilty of most in- 
decent acts. At long intervals, sometimes of two years, h(‘ fell 
into jirolbund melanclioly for two or three months, refused food, 
and w'as as plainly insane as any patient in the asylum. “ In 
short, he l)ad no moral sense whatever, while all the fault that 
could he found with his very acute intellect w’as, that it was en- 
tirely engag<Hl in the service of his depravity.” 

IhirlUtl Moral Mania. — This consists in the intense activity of 
some one ]mssion or propensity, and its predominance or complete 
mastery over every other. Tlie persons so affected are usually 
])erfcctly conscious of their condition, and either evince the utmost 
horror at tlie conduct to which their ruling passion would impel 
11)0111, and witli diliiculty restrain themselves, or they give way, 
as if in desperation, to tlie impulse. 

There is no strong impulse of our nature that may not he thus 
jilaced, by morbid excitement, beyond the restraint of reason and 
coiiscieiK'O. The following forms are now generally recognised, 
and have received distiiutt names: — Kleptomania, Erotomania, 
Pyromania, Dipsomania, Suicidal Mjuiia, Homicidal Mania. 1 hese 
are of special interest to the public and the legislature; but there 
are many other distinct varieties, some marked by extreme de- 
pression, and others by great excitement, wliich have been classed 
under the two heads of Melancholia and Exaltaiioni the first 
comprising the three species, hypochondriasis, nostalgia, and re- 
ligious despair ; the second, excessive pride, vanity, or ambition. 

Klepiomama or propensHy io iheft, — This is of common occur- 
rence in persons placed by their w^ealth beyond the reach of 
vulgar temptation ; women being more subject to it than men. 
It is also a common teatiiro of imbecility and of mania, and an 
incident of maniacal paroxysms. Prichard mentions the curious 
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case of a madman who would never eat his food unless he had 
previously stolen it. 

Erotomaniac or amorous madness. — This disease, known as 
Satifriasis when it attacks men, and Nymphomania when it 
occurs in women, sometimes afflicts virtuoift females, who view 
their excited passions with horror and remorse. 

Vyromaniac or propensity to incendiarism. — This, in common 
with Kleptomania, is more frequent in women than in men, 
especially in young girls subject to menstrual suppression or dis- 
turbance. It is also very common in the imbecile tramps who 
infest our rural districts. 

Dipsomania . — An excessive, desire for drink, in some cases con- 
tinuous, in others intermittent, is a well-recognised form of un- 
soundness. It may be part of a more general unsoundness, or the 
true source of all the manifestations of unsoundness the patient 
makes. lie is perfectly rational when not under the influence of 
drink. 

Suicidal Monomania. — There is much diflercnce of opinion 
as to the real mental state of self-murderers. The fact of suicide 
having been generally practised and sanctioned by philosophers and 
lawgivers of past times, and of being still in common use in nations 
which have attained in many respects a high civilization, such as 
Chinn and Japan, has led some to the belief that it is not always 
the result of an insane impulse. The calm and deliberate manner 
in which the act is often set about, ainl the plausible reasons 
alleged in its defence, have led some to doubt whether suicide 
is always an act of madness. Those who recognise a “folie 
raisonante,” or have seen cases such as that which recently came 
under our own notice, of a young man who had displayed high 
talents, and achieved great distinction both at school and college, 
crowning a series of abortive attempts at suicide with one success, 
describing his own mental state in terms of singular clearness, as 
one to which we can attach no better epithet than mental 
malaise (G.), will not attach much importance to this doubt; 
but they will find a better reason for believing it to be, at least 
occasionally, independent of insanity in the fact, that in France 
two persons often combine for the purpose of self-destruction ; 
such union of puipose being extremely rare in the case of the 
insane. Our own experience of suicide leads us to believe that it 
is often the result of a sudden impulse, on very slight provocation, 
of persons not previously depressed in mind. (G .) 

The argument drawn from national usage in ancient and 
modern times has no great forCe ; for who would hesitate to 
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characterize an English widow who should burn herself on the 
death of her husband, as insane ? though such self-sacrifice was 
till recently a laudable custom in India; or though some 
savages cat human flesh, look upon the act of the French woman 
who killed her child,'* cooked and ate part of it, and offered the 
dish to her husband, as anything but a strong evidence of in- 
sanity ? 

A careful consideration of recorded cases of suicide must lead 
to the conclusion, that very many are the result of insane im- 
pulse, a conclusion strengthened by the frequent attempts at self- 
destruction made by some inmates of lunatic asylums. The 
strange modes of death sometimes selected might also be urged 
as an argument in favour of the insane origin of suicide. It 
may be added, that such high authorities as Fodere and Esquirol 
have strongly maintained the necessary dependence of suicide on 
insanity. 

Homicidal Mania . — The best authorities, both at home and 
abroad, have recognised this form of mental unsoundness, as 
having an existence independent of delusion. The recorded cases 
arc now very numerous, and comprise instances of successful 
resistance to the impulse, voluntary submission to restraint, and 
failure. Women seem to be more liable than men to this fonn of 
moral mania, even if we set apart some cases of infanticide as 
spetaal instances of it. Women sufiering from grief or anxiety, 
from habitual discharges, at the menstrual period, at the chemge 
of life, and soon after delivery, are thrown into a peculiar 
nervous state, known as mhnosin inquieia^ which is sometimes 
accompanied by a strong impulse to crime, with an overwhelm- 
ing dread of giving way to it. 

Puerperal Mania . — This is named after its cause, and not 
after any leading symptom. It attacks women who have been 
recently confined, generally at some period between the first 
suckling of the child and the last show of the lochia, and is 
sometimes occasioned by the suppression of the secretions of the 
breast or womb, but sometimes also in consequence of excessive 
lactation or profuse vaginal discharge, of great weakness how- 
ever induced, or of want of sleep. The disease is rare before 
the third day, and most common between the fifth and fifteenth. 
The symptoms may be those of any of the leading forms of un- 
soundness ; in many cases there is a strong homicidal tendency, 
and the child falls a victim to a sudden impulse, there being no 
assignable or imaginable motive, no concealment, and often no 
remorse. 

Melancholia (Lypemaiiia of Esquirol). — There are, as just 
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stated, three principal forms of melancholia, all characterized by 
profound sadness : hypochondriasis, consisting in a desponding 
view of the cx)ndition of the body and of the health, often, but 
not always, based on uneasy bodily sensations and disorders of 
the digestive organs ; nostalgia, or an intense longing for country 
and home; and religious despair. The extreme form of melan- 
cholia, associated with some terrible delusion, in which the 
patient is fixed in one position, like a statue, has been distin- 
guished as melancholia attonita. 

Exaltation . — ^This opposite of melancholia prevails in those 
who exult in the belief that they are possessed of* great personal 
attraction, great power, great dignity, great inventive faculties, 
or great projects of benevolence. 

Melancholia and exaltation sometimes alternate in the same 
patient with some approach to regularity, constituting the form 
of unsoundness to which some French authors have given the 
name of folie circulaire, ovfolie d double forme. 

Cases also abound, both inside and outside of our asylums, 
which warrant the use of a larger vocabulary of terms — cases, 
for instance, in which a lying or begging propensity, or a strange 
pleasure in the act of giving or spending money, is quite as 
clearly marked as a thieving propensity in those designated as 
Kleptomaniacs. Nor is it possible to omit the remarkable re- 
corded cases of lycanihropy, one of which (that of the soldier 
Bertrand) occurred not many years since in France, the violation 
of the grave being with him an intermittent insane passion, 
which no sense of personal danger was allowed to disappoint. 

The longings of pregnant women, carried to a strange excess 
in one who killed her husband, and pickled his body, to eat it 
(Maudsley) ; a persistent morbid desire to be hanged; and the 
killing of children by their fathers or mothers with the sincere 
purpose of sending them to heaven, — might also be properly de- 
scribed as distinct and well-defined forms of partial moral mania. 

Of Mania with Lucid Intervals. — Mania, in many cases, 
assumes a recurrent or intermittent form, the patient in the 
interval being in his right mind. The proportion which these 
cases bear to those of complete recovery has been variously stated 
at from one in six to one in ten. 

The interval is various. Esquirol has seen a quotidian, tertian, 
and quartan type, as well as the intervals of a month and of a 
year. More frequently the intervals and durations of attacks are 
alike uncertain. This recurrent mania, with intervals of complete 
sanity, miist not be confounded with those periods of comparative 
tranquillity which, like lulls in a storm, occur in most cases of 
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mania. Witli regard to such intervals of comparative repose 
Ilaslam remarks that, “ as a constant observer of this disease for 
more than twenty-five years, he cannot affirm that the lunatics, 
with whom he had daily intercourse, have manifested alternations 
of insanity and reason. They may at intervals become more 
tranquil, and less disposed to obtrude their distempered fancies 
into notice. For a time their minds may be less active, and the 
succession of their thoughts consequently more deliberate ; they 
may endeavour to effect some desirable purpose, and artfully con- 
ceal their real opinions; but thej' have not abandoned or renounced 
their distempered notions.” 

The law generally views civil acts done in lucid intervals as 
performed by a ]3erson in a permanently sound state of mind ; it 
acknowledges the validity of wills made during such intervals, 
and has, in more than one case, admitted the reasonableness of 
the will as proof of a lucid interval. With regard to criminal 
acts, it makes a reasonable distinction ; for it justly regards the 
condition of unsoundness as one readily reproduced by provoca- 
tion or excitement. The legal relations of tlie other forms of 
mania will be fully considered in the following division. 

IV. OF TUE MORE IMl'ORTAUT CllAlUOTEKS OF THE UNSOUND 
MIND, AND OF ITS MEDICAL AND LEGAL TESTS. 

A knou leugo of the leading characteristics of mental unsound- 
noss is of Uie first importance both to the lawyer and to the 
])hysician. Without it a mere description of its several forms 
would present but an imperfect view of the subject. It is pro- 
posed, therefore, to establish, by appeals to facts, the more 
remarkable phenomena of mental unsouudness, as preliminary to 
the discussion of the chief legal questions that arise out of that 
state ; and to prescribe, for the guidance of the medical witness, 
such rules as these phenomena shall be found to suggest for 
recognising it, and for distinguishing it from its counterfeit. 

Of the Characters of Unsoundness of Mind arising from 
Defective Development or Diminished Activity, 

The appearance of the idiot or imbecile is so peculiar that it* 
scarcely requires to be confirmed by an actual inquiry into his 
mental condition. Difficulty in rousing and fixing the attention ; 
slowness of apprehension; forgetfulness of recent occurrences; 
ignorance of social relations, of such familiar things as his age, 
the place in which he lives, the mode in which he passes his time, 
the year, the month, the day of the month and week, and of those 
public persons and events which are the common topics of con- 
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versatioii with those who take an interest in the common affairs 
of life, as the name of the reigning monarch, of the prime minis- 
ter, &c. ; a scanty acquaintance with arithmetic and the value of 
money ; ah imperfect knowledge of right and wrong, and of the 
law relating to the most common and familiar crimes ; — may he 
mentioned among the characters of unsoundness from defective 
development. 

In ordinary and extreme cases of imbecility there can be no 
difficulty in deciding on the competency of the individual to take 
care of his affairfi, to form contracts, to devise property; but 
whore the imbecility exists in a less degree, the question is not 
so simple ; and especially when the subject of inquiry has been 
entrusted with, or consulted about, the management of his affairs. 
In all such cases, a comparison of the existing with the former 
state of mind, supplies a simple and obvious test, which seems to 
have been strangely overlooked by medical men, till the interest- 
ing case of Mr. Edward Davies gave Dr. Gooch the opportunity 
of pointing it out, and insisting upon its importance. (See 
‘ Quarterly Ileview,’ 1830, and the first edition of this work.) . 

The tests of capacity usually recommended in cases of imbe- 
cility are obviously insufficient to determine whether or not a man 
is capable of managing his own property. The arithmetical test, 
on which so much stress has been laid, is a test of knowledge, 
not of pow^er. A man may be the best accountant in the world, 
but be may labour under a moral imbecility, and have so mean a 
sense of right, so childish a fancy, and so weak a will, that from 
infancy to age he may yield to every impulse, and gratify every 
whim without once counting the cost. A patient of our own, 
with whom we had been intimate for years, owed pence as a child, 
and pounds as a boy, and added debt to debt with each year that 
passed over bis head, till at length a severe disappointment 
brought on a distinct attack of mania, of which a benevolent but 
extravagant mission, violent outbursts of passion, and fierce 
hatreds, arrangemerits to spend a year’s income in a week, and 
the unfounded expectation of an immense fortune on the morrow, 
were constituent parts. He carried with him to an asylum delu- 
sions enough to furnish a dozen madmen, and died in the firm 
conviction that be w'as the Saviour of mankind. In this case 
there was the cultivated and refined intellect of a man with more 
than the weakness of a child ; but no test could have proved him 
incapable of managing himself and bis affairs, save only the his- 
tory of his life. (G.) 

The eriminal acts of persons of weak intellect are as strongly 
marked by folly as their daily words and actions. They have no 
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surer characters, and we no better test. But in this case, as in 
that of maniacs, the law insists upon the test of a knowledge of 
right and wrong, which is as insufficient in criminal, as the 
arithmetical teat in civil cases. It is a test of knowledge, not of 
power ; and the knowledge of right, and the power to act aright, 
are as distinct as science and art. 

OJ the Characters of Unsmindness of Mind from Excessive 
Activity. 

In tra(!ing the more prominent characters of this division, or, 
in otlicr words, of mania, the terra will be used in its most 
extended sense as applied to those cases (and they are the great 
majority) in which the intellect, the affections, and the passions, 
are jointly implicated, whether there be one delusion or many, or 
merely some one excited emotion or passion, the source of a 
thousand changing fancies. This inquiry will pre})arc the way 
for an examination of the plea of insanity in criminal cases — a 
subject of great interest and importance. 

1. In mania^ consciousness, memory, and reason may remain 
intact, even in the midst of the most violent paroxysms . — The 
doctrine that mania is in all cases primarily an emotional disease 
is quite consistent w'ith this proposition. It is quite conceivable 
that the emotions and passions may he subject to the most violent 
excitement, constant or intermittent, and yet the patient retain 
the use of reason, a perfect consciousness of all the relations in 
which he stands towards others, and a vivid recollection of every 
occurrence in which he has borne a part. It is true that in the 
actual paroxysm of maniacal excitement, there can he neither 
time nor place for acts of comparison or processes of reasoning, 
and that even conscience may lose all restraining power ; but that 
memory remains intact, even in the most violent maniacal out- 
bursts, there is no room to doubt. We were consulted in the case 
of a lady who had been suffering from mania for many years, with 
frequent paroxysms of extreme violence ; in one of which she 
had destroyed some valuable papers belonging to her liusband ; 
and yet after the lapse of twenty years, during an interval of 
tranquillity, she reverted to the occurrence, and expressed her 
regret at what had happened. We have found similar evidence 
of accurate recollection in the autobiographies and viva-voce 
histories of convalescents from mania. (G.) 

Of the intact condition of the higher mental faculties in the 
maniac’s more tranquil moments no medical evidence need be 
adduced. It will suffice to quote the words of Erskine, used at 
the trial of rfadfield for shooting at George III. in Drury Lane 
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Theatre in 1800. “ In all the cases,” he says, ** which liave filled 

Westminster Hall with the most complicated considerations, the 
lunatics, and other insane persons who have been the subiects of 
them, have not only had memory in my seme of the expression , — 
they have not only had the most perfect knowledge and recollec- 
t i(^n of all the relations they stood in tow’ards others, and of the 
ai-ts and circninstanccs of their lives, but have, in general, been 
remarkable for subtlety and acuteness. Defects in tlieir reason- 
ing have seldom been traceable, — the disease consisting in the 
ilelusive sources of thought, — all their deductions, within the 
scope of their malady, being founded on the invmoveahle assump- 
tion of matters as realities, either without any foundation what- 
ever, or so distorted and disfigured by fancy, as to be nearly the 
same thing as their creation.” 

The madman, then, reasons like other men, with this difference, 
that his delusions being stronger than the imaginations of a saiie 
man, and his passions more violent, reason is more readily made 
the advocate of the one and the slave of the other ; and this is 
true of all the faculties of the mind, and even of the senses. His 
delusions arc too strong even for them. 

2. The semes are deceived and confounded. — The author of 
the autobiography referred to at p. I7l, says : — “ My senses were 
all mocked at and deceived, lii reading, my eyes saw words on 
the paper, which, when I looked again, w ere not. The forms of 
those around me, and their features, changed even as 1 looked on 
them.” “ I heard the voices of invisible agents, and notes so 
divine, so pure, so holy, that they alone, perhaps, might recom- 
])ense me for many sufferings. My sense of feeling was not the 
.same; my smell, my taste, gone or confounded.” The conversion 
of familiar sounds, such as the lowing of cattle, the falling of 
water, the grating of a chain, the noise of footsteps, into articulate 
speech, was not the least remarkable feature of this most interest- 
ing and instructive case. Illusions, of sight and hearing, and 
illusive transformations of real sensations, are, it is well known, 
among the most general accompaniments of mania. 

ii. The persons hy whom the madman is surrounded derive their 
eharaelers from his delusion. — In the eyes of the author of the 
autobiography the inmates of the asylum and his keepers were 
supernatural beings. There was a maniac there whom his spirits 
called the Lord Jehovah, supremely omnipotent, the Trinity in 
unity ; and he took one of the keepers to be the Saviour of man- 
kind. These same persons underwent the strangest trausforma- 
tioi), and according to the state of his mind, were either angels 
or fiends. 
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4. Real impressions on the organs of sense become, as in 
dreams, the materials of imaginary scenes , — This curious pheno- 
menon, also, is strikingly illustrated in the autobiography. 
The cold air blows on him as he is trying to suffocate himself, in 
obedience to the spirits that speak within him : and he conjures 
up the spirits of his sisters cooling him with their breath, and en- 
couraging him to go through with his task. The familiar sensa- 
tion of water trickling down the back is converted into the crystal 
tears of his father, whose venerable countenance he sees bending 
over him. llis shaven head suggests the painful notion that he 
lias I’eccived the tonsure of the Koman Catholic priesthood, a 
mark of the beast. The flames in the grate become the utte- 
rance of his father’s spirit, striving within him to save him, and 
obliged to return to hell-fire, to be purified from the contamina- 
tion of his foul thoughts. The lowing of the cuttle conveys to 
him articulate sounds and sentences, and the grating of the chair 
against the wall speaks to him in his father’s voice. 

5. The strange antics of the madman are the effects of his 
delusion . — The following passages from the autobiography fully 
establish this proposition : “ 1 expected to be guided to prayer ; 
but a spirit guided me, and placed me in a chair, in a constrained 
position, with my head turned to look at the clock, the hand of 
which 1 saw proceeding to the first quarter ; I understood 1 was 
to leave the position when it came to the quarter.” “ Another 
delusion 1 laboured under was, that 1 should keep my head and 
heart together, and so serve the Lord, by throwing myself 
head over heels over every stile or gate I came to ; the condition 
here was, as before, on its being done in precision and decisioni^ 
A keeper, in struggling with a patient, throws him dowm and 
nearly strangles him, “ When I saw his bloated and inflamed 
cheeks, and the eyes starting out of the sockets, I offered to do 
anything to rescue him. My spirits desired me to whirl myself 
round and round as fast as I could, which I did till I staggered 
against the wall, and nearly fell on the stone pavement.” This 
last quotation suggests tlie corbllary that 

6. The madman" 8 acts, the results of his delusions, are such as 
no sane man would ht lieve fitted to c<fmpass the object in view. 

7. The violence of the madman is often the effect not of mere 
passion but of his delusion . — “I knew no malice,” says the 
author of the autobiography, “ no vice. 1 imagined that they 
(the keepers) loved me, and were all deeply interested in the 
salvation of my soul, and I imagined, too, that 1 loved th(Jm dearly. 
Yet I wrestled with the keepers, and offered to do so with others, 
and struck many hard blows; sometimes, as one informed me. 
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making it difficult for three strong men to control me; yet 
whenever I did this, I was commanded, that they wished mo 
to do so, to prove my faith and courage, but that they were 
commanded to prove both till they were satisfied of my sin- 
cerity.^* “ It was always a great delight to me to get my hand 
at liberty, even for a moment, and the first use I usually made 
of it was to strike the keeper who untied me ; directed by my 
spirits to do so, as the return he desired above all things else, 
because he knew I was proving my gratitude to the Lord Jehovah 
at the risk of being struck myself.** Doubtless the keepers re- 
garded this as mere senseless and motiveless violence. Do wo 
not equally misunderstand the criminal acts of the lunatic 

8. The maniae^ if of a reserved disposition y or when impelled 
hy a strong motwey can conceal his delusion . — The proof of this 
proposition may be found in every work on insanity ; and a re- 
markable illustration of it was given by Erskine in his defence 
of Hadlicld. A person who had been confined in an asylum pro- 
secuted his brother and the proprietor for imprisonment and false 
duress : Erskine was told that the man was undoubtedly insane ; 
but not told the particular form which the malady assumed. 
The prosecutor, himself a witness in support of the indictment, 
was put into the witness-box and examined ; and when Erskine 
came to cross-examine him, he found his evidence clear, distinct, 
collected, and rational. He tried to discover some lurking alien- 
ation of mind ; but during a cross-examination, conducted with 
all the skill and sagacity of which he was master, for nearly fui 
hour, he was completely foiled: the answers w'ere perfectly 
rational — there was not the slightest appearance of mental 
alienation. But a gentleman virho had been accidentally de- 
tained, came into court, and whispered in Er8kine*s ear that the 
witness thought he was the Saviour of mankind. On receiving 
the hint, Erskine made a low bow to the witness, addressed him 
in terms of great reverence, respectfully begged to apologize for 
the unceremonious manner in which he had treated a person of 
his sacred character, and called him % the name of Christ. The 
mail immediately said, “ Thou hast spoken truly : I am the 
Christ !** Pinel relates a similar case. * A commission ap- 
pointed to visit the Bic^tre, examined one particular patient 
repeatedly on many successive days ; but all their endeavours to 
prove him insane fail|4. They accordingly ordered a certificate 
to be prepared for his release ; and placed it before him for his 

* These statements, like others in this instructive autobiography, are sin- 

gularly in keeping with those of a recovered religious maniac who was for a 
long period under our observation. (G.) 
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signature. He signed “ Jesus Christ.” In a case to which w'e 
have already referred (p. 208), we have reason to believe that 
more than one of the patient^s delusions was never mentioned 
to any one hut ourselves, and that only once ; nor could he be 
induced by long conversations framed for the purpose to give tlie 
slightest indication of them to third parties. And a lady who, 
among other delusions, believed herself Queen of England, spoke 
on the subject only to one of her sisters ; so that it was only by 
listening at the open door that we could obtain evidence of the 
fact. ((1.) 

9. Tlie acts of the maniac often evince the same forethought 
and •pre’paraiion as those of the sane. — A patient confined in the 
Manchester liunatic Asylum, had been cruelly treated by a 
keeper, and in revenge killed him. He related the particulars 
of the transaction co Dr. Haslam with great calmness and self- 
possession. He said : “ The man whom I stabbed richly de- 
served it. He behaved to me with great violence and cruelty; 
he degraded my nature as a human being; he tied me down, 
handcutfed me, and confined my hands much higher than my 
head, with a leathern thong; he stretched me on the bed of 
torture ; after some days he released me. I gave him warning ; 
for I told his wife I would have justice of him. On her com- 
municating this to him, he came to me in a furious passion, 
threw me down, dragged me through the court-yard, thumped 
me on my breast, and confined me in a dark and damp cell. 
Not liking this situation, I was induced to play the hypocrite, 
I pretended extreme sorrow for having threatened him, and, by 
an afie<^tation of repentance, prevailed on him to release me. 
For several days 1 paid him great attention, and lent him every 
assistance. He seemed much pleased with the flattery, and be- 
came very friendly in his behaviour towards me. Going one day 
into the kitchen, where his wife was busied, I saw a knife ; iliis 
was too great a temptation to be resisted ; I concealed it about 
my person, and carried it with me. For some time afterwards, 
the same friendly intercourse was maintained between us; but 
as he was one day unlocking his garden door, 1 seized the oppor- 
tunity, and plunged the knife up to the liilt in his back.” 

10. The maniac, in spite of his proverbial cunning, is easily 
imposed vpon. — Of this, which forms the great safeguard of the 
saue in their dealings with maniacs, a gj|)d illustration is con- 
tained in Lockhart’s ‘ Life of Sir Walter Scott.’ Henry Weber, 
Scott’s protdge and amanuensis, had been reproved by him for 
indulging in habits of intoxication, which injured his health and 
interfered with his literary pursuits. On the evening after his 
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return from Edinburgh, Scott observed Weber's eye fixed 
upon liiin with an unusual solemnity of expression. On inquiring 
after his health, Weber ro<e and said; “Mr. Scott, you have 
long insulted me, and I can boar it no longer. 1 have brought 
a pair of pistols with me, and must insist on your taking one 
of them instantly and with that he produced the weapons, 
which had been deposited under his chair, and laid one of them 
on Scott's manuscript. '‘You are mistaken, I think," said 
Scott, “ in your way of setting about this affair — but no matter. 
It can, however, be no part of your object to annoy Mrs. Scott 
and the cbildren ; therefore, if you please, we will put the pistols 
into the draw er till after dinner, and then arrange to go out to- 
gether lik(i gentlemen." Weber answered with equal coolness, 
“ I believe that will bo better," and laid the second pistol also 
on the table. Scott locked them both in bis desk, and said : “ I 
am gild yon have felt the propriety of what I suggested — let 
me only reejuest further that nothing may occur wdiile we are at 
dinner to give my wife any suspicion of what has been passing." 
Weber again assented, and Scott w'ithdrew to his dressing-room, 
despatched a message to one of Weber's intimate companions, and 
had the maniac secured and placed in confinement. 

11. Mamacs in confinement are often conscious of their state, 
and Jenow the legal relations in which it 2)laces them . — An in- 
triguing, unruly, vicious madman was detected with a piece of 
iron, which he had contrived to shape like a dagger, and fix in a 
handle. When the w'oapon was taken from him, he became ex- 
cessively abusive, and had to be placed under restraint. In the 
fit of fury that followed, ho uttered the most revolting impre- 
cations, and exclaimed to the keeper, “ Pll murder you yet ; / am 
a madman, and they cannot hang me for Wh’en Martin set 

fire to York Minster, the inmates of a neighbouring madhouse 
discussed the question whether Martin would suffer the extreme 
penalty of the law. Various opinions wore expressed ; but one 
patient, apparently as mad as the rest, exclaimed, "lie (Martin) 
will not be hanged— of course he will escape." " For what 
reason asked several voices. " They cannot hang him," 
rejfiied the lunatic, " because he is mad , — he is one of ourselves T'* 
It is important to understand that this consciousness of their 
state belongs only to madmen surrounded by madmen in lunatic 
asylums, or to those who^have been under treatment. 

The foregoing are some of those leading eliaraeters of mania 
which bear on the decision of medico-legal questions. They serve 

♦ Winslow’s ‘ Plea of Insanity in Criminal Cases,’ pp. 16, 17. 

P 
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to throw light upon the phenomena of insanity, and to answer 
some of the arguments advanced by persons ignorant of the real 
nature of this strange condition of mind.* To the better* in- 
formed they may be useful by setting forth more clearly than any 
general description could do, the contradictions of which the mad- 
man is the sport. It is probably beyond the power of the sane 
mind to conceive the confusion which reigns in the mind of the 
madman. A series of delusions, the otfspring of some one excited 
passion or emotion, or one single delusion, the work of fancy, the 
interpreter of every sensation, the source of every thought, the 
mainspring of every action ; holding every faculty in stern subjec- 
tion, making the senses its dupes, the reason its advocate; the 
fancy its sport, the will its slave; now whispering in the car 
things un^poken, now painting on the eye things unseen; 
changing human beings at w’ill into liends or angels ; converting 
every sensation into a vision, every sound into articulate speech ; 
the unreal world wdthin in constant conflict with the real w'orld 
without; understood of no one, yet believing himself to be eom- 
prebended by all ; punished for the very acts whieli be believes 
his tyrants to have commanded, controlled in everything which 
he thinks it his duty to ))erform. There is no wish however pre- 
sumptuous, no fancy however monstrous, no action how'cver 
absurd, no crime however lieiiious, that bis delusion cannot create, 
prompt, and justify. 

The degree of confusion existing in the mind of the madman 
will, of course, vary with the nature and extent of his delusions. 
When several spring from one excited emotion or passion, such as 
pride, vanity, or religious veneration, the distraction must be greater 
than when one single delusion takes possession of the mind. 

Legal relaiions of J/rtw/a.— There is a difference between the 
eflfcjct of mania on civil and criminal acts. 

In all civil matters, if a man can be shown “ to be non compos 
mentis^ the law avoids bis act, though it cannot be traced to, or 
connected with the morbid imagination which constitutes his 
disease, and which may be extremely partial in its influence on 
conduct.^'f In nfcrcnce to testamentary capacity, however, the 
administration of the law is modified according as the individual 
in question is tlie subject of general mental aberration or only of 
partial insanity — monomania. In the former case little or no 
diflSculty is experienced. In the latter, however, decisions in several 

• For a very able exposition of some of the characters of mania, see Aber- 
crombie, ‘(h» the Intellectual Powers,’ 9th edition, pp. 316 and 320. 

t Efskine, in bis defmee of lladfield : also the judgment of Sir James 
Wilde in the case of Mrs. Thwaites, August, 1867. 
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recent cases distinctly recognise the fact, that the individual is 
considered quite capable of making a will, unless lie is shown to 
have laboured under a delusion which would materially iufluenco 
his de])osiiion. 

In the ease of “ Banks v, GoodfelloW,’’* in which the question 
arose wdietber a delusion not directly calculated to influence the 
disjiosition of ju’Ojuu’ty should be considered to iuvali late the will, 
Cockburn, C. J., said — “ We are of opinion that a jury should be 
told that the existence of a delusion compatible witli tlie reten- 
tion of the general ])owers of the laeulties of the mind will not be 
sufficient to overthrow the will, unless it was cdlcuUted to inflii- 
ence the testator in making it.” 

Partial intellectual insanity, thercfi're, need not, according to 
the law, deprive a man of his civil capacity as liir as regards 
his power to make a will. In other cases, however, the capacity 
is ai)])arently not recognised. 

But in criminal cases it is not enough to prove a man non 
compos inenth' ; he is liable to punislnnent for transgressions of 
the law, unless it can V)o shown that ho is insane according to 
what the law chooses to lay down as a ])ractical test of insanity. 

Of late years a ])erpetual conflict has existed between the legal 
and medical profession on the subject of the plea of* insanity in 
criminal cases j the law being unwilling to recognise the teachings 
of modern medical psychology us tending to subvert the doctrine 
of moral responsibility, and defeat the object the law has in view 
—viz., to deter from crime. In their endeavours to establish a test 
of insanity, medical psychologists have not always in disputed 
cases expressed their views with that degree of imanimity which 
would justify a radi(;al revision of the existing legal test, nor liave 
they taken into account the difficulty which the law, as a prac- 
tical science, experiences in laying down rules which will in all 
cases conform to the strictly scientific view\ Medical men will 
not undertake to define the terms sanity and insanity. An 
abrupt line of demarcation does not exist. Yet the law must 
adopt some standard by which to determine the existence or not 
of responsibility. 

To frame a standard of moral responsibility which shall at the 
same time satisfy the requirements of an enlightened psychology, 
and yet not weaken the influence of the law in its main object, 
the prevention of crime and protection of society, is a task of no 
ordinary difficulty. So much so, tliat many have contended 
that no such test is possible, and that each case should be decided 
on its own merits and on the opinions of psychological ex]>erts, 

* Law Bep., vol. v. Q. B. 549. 
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This proposition is obviously out of the question when it comes to 
practical application. 

The (lillicnlty which the law itself has experienced in adapting 
its requirements to the progressive knowledge of the true nature 
of mental unsoundness, and of its many forms and varieties, is 
well slunvn in the modifications which have taken place in the 
legal tests of insajiity. 

7V/C pha of Ins'tiniip in criminal caxes . — Tt is necessary to 
premise that the plea of insanity may he rais('d in respect of such 
grave olleiiccs as homicide, arson, and theft; hut ns the large 
majority have been cases of homicide, and almost all the legal dis- 
cussions of importance have arisen out of them, the remarks that 
follow must he understood to relate ])rimarily to homicide. It 
should also he borne in mind that though the ]dea of insanity may 
he sot up in reference to homicidal acts committed in a maniacal 
])aroxysm, and by ])ersons otherwise rational alleged to he seized 
with an uncontrollable ' impulse, the greater number of cases 
belong to the class of mania with delusion in which the homicidal 
act has been carefully planned, and carried deliberately into 
eflect. 

Our earliest legal authorities evidently confounded mania with 
idiocy, for Ilracton defines a madman as one who “ does not 
understand what he is doing, and, wanting mind and reason, 
differs little from brutes and when the attorney-general, on the 
trial of Jladlield, in the first year of this century, laid down the 
law, that to ])rotect a man from criminal responsibility there 
must he a iolal deprivation of memory and understanding,” 
Erskine admit ted this to be “ the very expression used both by 
Lord Loke and by Lord Hale,” and though Ijord Hale made a 
slight step in advance by distinguishing total from partial 
insanity, alh*ging that partial insanity was no excuse in the com- 
mission of any cupital offence, and suggesting sis a measure of 
re.'‘ponsihility, “ that such a person as, hibouring under melan- 
choly distempers, hath yet as great understanding as ordinarily a 
child of fourteen years hath, is such a person sis can be guilty of 
treason and felony,” we find Mr. .lustice Tracy, in the trial of 
Arnold, in 1723, for shooting at Lord Onslow, still under the 
guidance of Hracton, and observing: It is not every kind of 
frantic humour, or something unaccountable in a man’s actions, 
that points him out to be such a madman as is exempted from 
punishment: it must be a man that is totally deprived of his 
understanding and memory, and doth not know what he is doing, 
no more than an infsint, than a brute, or a wild beast : such a one 
is never the object of punishment.” 
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The trial of IladfieUl gave the death-blow to these narrow and 
unsound doctrines, and established delnsion as the true test of 
intellectual mania. In conducting the defence, Krskine showed 
that what the law had staled madness was idiocy— the idiocy 
a naticiiate vel demt^ntia naluralis of Lord Hale himself — and 
that no such madness as that imagined by the older writers had 
“ever existed in the world.” He then succeeded in showing 
that “delusion, when there is no frenzy or raving madmss, is the 
true character of insanity,” but added the very questionable pro- 
viso that in order to render the madman irresponsible for crime, 
it must be shown, that the act in question was the immediate 
unqualified offspring of tlie disease. 

These new docti’iiies, though always quoted with approbation, 
were soon lost sight of, and in place of the tost of delusion, sprang 
up that of “ right and wrong.” Thus, in the case of llelljnghain 
tried at the Old Hailey for the murder of IMr. Perceval, May 15, 
1812, Mansfield, C. J , is reported to have told the jury that they 
must be satisfied, iti order to acciuifc, that the prisoner was in- 
capable of judging between right and wrong, and that at the 
time of committing the atrocious act with which ho stood charged, 
he did not consider that murder was a crime against the laws of 
Ood and Naiure, In a case which occurred only two months 
later (that of Howler for shooting Mr. Hurrow'cs), Mr. Justice Le 
Plane loft it to the jury to determine whether the prisoner, when 
he committed the oftcucc, was incapable of distinguishing between 
right and wrong, or whether he was under any illusion in respect 
to the person he shot, which rendered his mind at the time in- 
sensible to the nature of the act he was about to commit ; since 
in that case he would not be legally res])onsible for his conduct. 
In a still more recent case (Rex ty, Offord), Lord Lyndhurst told 
the jury to acquit, if they were satisfied that the prisoner did not 
consider his act any crime against the laws of God and Nature. 
A similar principle, with slight and unimportant verbal variations, 
was affirmed in the trial of Oxford for firing at the Queen, and in 
the case of M‘Nau;hten, which led to an able exposition of the 
law by the lord chancellor in the House of Lords, and elicited the 
opinions of the law lords, and carefully considered answers to 
certain questions addressed to the judges. 

The state of the law up to a recent date, and, indeed, up to 
the present time, may ho inferred from the answers of the fifteen 
judges to the questions suggested by the trial of M'Naugliten, 
and submitted to them by the House of Lords. The answers, in 
which the whole bench, with the exception of Mr. Justice Maule, 
concurred, were read to the House by Lord Chief J ustice Tin dal 
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on flio 19th June, 1843. They are pven in extenso below,* and 
it will be seen from them thsit before the plea of insanity can be 
allowed, it must bo proved in evidence that the accused was of 
diseased mind, and that at the time of (‘ommitting the act he was 
not conscious of right and wrong : that though delusion be taken 


* Question T. What is the law respecting allepred crimes committed by 
persons alllii ted with insane delusion, in respect of one or more particular 
subjects or pej;s()ns; us, lor instance, when at the time of the commission of 
the ulle^red eriitu* Ihc aeetised know he was acting; eontrury U) law, but did 
the net comp a ned of with the view, under the inllui'nce of some insane 
(JeluKion, of redressing or aveiipnif s<»me supposed grievance or injury, or of 
producing some supjKised ])ul)li<! benclil ? — Aiiswer. The opinio)} of the judges 
was, that, nolH'ithxtaudiug the. part.)! committed a trrong ant, while labouring 
under the idea that he wax redresxing a- supposed grievaune or injury, or under 
the impre'^si.ou of obtaining some public or prioule bentjit, he was liable to 
punixhmeui. 

QuestioTi IT. VVliat are the proper questions to be submitled to the jury, 
wlieu a person alleyed to be aiVo(*ted with insane thdusion, respecting one or 
more particular suljjects or persons, is charged with tlu; commission of u 
crime (murder, lor example) atul insanity is s(!t, uj) as a defence ? — Answer. 
The jury ought in a'l eases t(^ be told that every man should be considered of 
sane mind until the eoiitrarv were clearly i)roved in evidence. That ))efore a 
])lca of insanity should lx* allowed, undi ubted evi<lenfe ought to he adduced 
that the accused was of diseased 7n>ud, a)jd that at the time he committed the 
act he was not conscious of right and wrong. This opinion related to every 
case in wliich a p irty was charged with an’illegal act, and a phsa of insanity 
was set UJ). Eiwrg person was supposed to know what the law was, and therefore 
nothing could just i/g a wrong act except it was clearly proved that the party 
did not knue right j'roiH wrong. If that was nv)t satisfactorily proved, the 
accused was liable to punishment ; and it was the duty of tlii' judjc so to tell 
the jury when summing up the evidence, aeeompanied by those remarks and 
observations wliieli the nature and peculiarities of each ease might suggest 
and rc(uure. 

Question III. In what terms ought the question to be loft to the jury as to 
the prisoner’s state of mind at the time when the act was committed ? No 
answer. 

Question IV. If a person, under an insane delusion as to exi.sting facts, 
commits an olleiiee in eonsequeiiee thereof, is he hereby excused? — Answer. 
If the delusion u'cre (,ulg partial, the partg accused V'as equa'l)/ liable with a 
person of sane nuud. If the accused killed another in selj-dejence, he would 
be entitled to an aequUtal ; hut if the crime were commit ted for any supposed 
injury, he would then be liable to the punishment awat'ded by the laws to his 
crime. 

Question V. Can a medical man, conversant with the disease of insanity, 
who never saw the i)ris()iier previously to the trial, but who was nresent 

a... ...wi .^r «ii i... _.r -.1 , 


COUlu not. ue pui. in me prcci»c mriu suiieu uuove, mr oy uoing SO 11 WOUIO De 

assumed that the facts had been proved. When the Vaets were proved and 
admitted, then the question as one of seicnec would be generally put to a 
witness under the circumstances stated in the interrogatory. 

Mr. Justice Maulo dis.sentcd from the answer to this last question. In his 
opinion such questions might beat once put to medical men without reference 
to the lacts proved ; and he eopsidcred that this had been done, and the 
legality of the practice thereby confirmed on the trial of M‘Naughton. 
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as the test of insanity, the knowledge of right and wrong is taken 
as the criterion of responsibility. 

To make delusion the sole legal test of insanity in criminal 
cases, and especially in cases of homicide, is completely at variance 
with the well a'^certained facets of impulsive insanity, in which the 
existence of delusion can be distinctly negatived, as well as in 
many forms of emotional insanity, in which delusions form no 
necessary feature of tlie disease. 

On the other hand, it appears at first sight very absurd to 
make the knowledge of right and wrong the test of responsibility ; 
for a great many insane patients have a clear appreciation of the 
two ideas. Imhicd, the whole management of asylums pre- 
supposes a knowledge of right and wrong on the part of the 
inmates. 

There is, however, a vast difference between a speculative 
knowledge of right and wrong and the power to act accordingly ; 
for a man may he fully convinced of the criminality of an act, 
and yet be unable to refrain from committing it. From some 
vague instinctive impulse springing from within, or more fre- 
quently set in motion by some external stimulus (just as a muscle 
is made to contract by reficx action), he may be impelled to 
commit an act of homicide; and yet before this instinctive impulse 
arose, and, as frequently happens, after the act has been com- 
mitted, he may hare as lively a sense of the criminality of the 
act, and of the general notions of right and wrong, as any perfectly 
sane man. So again a man may have a general sense of right 
and wrong, and yet be impelled by some delusion, such as a super- 
natural voice, to commit some crime. In this case the knowledge 
of right and wrong has no existence in reference to this deed. 

The mere knowledge of right and wrong must therefore be 
regarded as a defective and unsatisfactory test. Mr. llalfour 
Browne* has ingeniously pointed out that the legal test has been 
much misapprehended, and he suggests a way in which the 
difficulty may in some measure be got over. He says : — “ The 
words of the Judges’ answer are these: ‘That before a plea of 
insanity should be allowed, undoubted evidence ought to be 
adduced that the accused was of diseased mind, and that the 
time he committed the act he was not conscious of right and 
wrong.’ ” I think that any one who reads these wmrds will be 
convinced that it is not the knowledge of right and wrong which 
one may speculatively entertain in calm moments which is meant 
to be the test of insanity, as so many persons seem to imagine, 
but that it is the active idea of right and wrong which a man has 
* * Bespousibility and Disease/ p. 40. 
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w hen thought is passing over into action that is relied upon as the 
distinguishing mark of sanity. These words do not mean that a 
man's responsibility is to be judged of by bis thorough under- 
standing of the Decalogue, or by his calm doubts as to the 
existence of a conscience. They mean that we are to judge by 
means of the principle of action ; and I am so far from thinking 
that it is the intention of the law to make a speculative belief the 
test of insanity, that 1 regard these words as indicating an 
intention to make the capacity of doing or refraining, the power 
of choice between good and evil, the real test, and that it shows 
that such is its intention by the words, “ at the time he com- 
mitted the act.” 

This view of the legal test certainly disposes of many objections. 
For in this way the existence of a delusion impelling a man to 
commit a crime is regarded as subverting all moral distinctions at 
the time, and in the cases of impulsive insanity the defective j)ower 
of choice, whatever the speculative opinions might be, would be 
ullowx'd to establish the fact of irresponsibility. Practically in 
courts of law the great majority of cases have been decided 
according to this interpretation of the test, notwithstanding the 
numerous conflicts of opinion between the medical and legal pro- 
fession as to its real value or meaning. 

There is one other point of great importance in the Judges' 
answers as quoted above, which relates to the responsibility of the 
partially insane. It is there laid down that an individual who is 
only partially insane is equally responsible for a crime as a person 
of sane mind. In so far as the act would be excused in a sane 
j)erson, as, for instance, homicide in self-defence, the monomaniac 
would be excused, but not if the act were committed in revenge 
for some supposed injury. 

Nothing can be more illogical than the law so stated ; for it 
amounts to nothing leas than an absolute denial of the significance 
of a state of things which has already been acknowledged to consti- 
tute a valid test of insanity. It is true that a maniac subject to a 
great number of delusions must be less able to control liis irregular 
impulses than one who has but one or two ; for a multitude of 
delusions naturally implies more confusion and more excitement. 
Single delusions are doubtless more compatible with self-restraint ; 
but they are of rare occurrence, and do not often figure in courts 
of law. l^ariial delusions are much more common, but when 
they are closely examined they are found to be the offspring and 
natural expression of some one excited feeling or passion, which, 
having had force enough to create illusions of the senses and 
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delusions of the mind, may be expected to give rise to insane 
impulses of great power. 

The excited feelings or passions which, having first destroyed 
the integrity of the senses and mental faculties, proceed to insti- 
gate acts of violence and cruelty, are religious excitement or de- 
spondency; jealousy; domestic anxieties exaggerated into fear of 
starvation ; and discontent transformed into an insane belief in 
persecution. Now the acts of violence which ultimately flow 
from these excited feelings or passions, after they have given 
rise to a series of delusive ideas, ought to be judged by the same 
rules which apply to the delusions themselves. Tl'he acts are pro- 
bably as little subject to restraint as the delusions to correction. 

We will consider these four sources of homicidal acts sepa- 
rately. 

Maniacs under the influence of religious excitement or de- 
spondency are subject to illusions and delusions of a very sin- 
gular hind. They transform the persons with whom they arc 
associated into supernatural beings, endowed with authority or 
power not to be questioned or resisted ; and they convert com- 
mon and familiar sounds into the articulate language of tem])ta- 
tiou or command. One religious maniac, therefore, kills a rela- 
tive or a keeper, imagining him to be a fiend ; another thinks 
that he has a direct commission from the Deity to fulfil some 
mission of wrath or extirpation. In cases of religious maniii, 
then, we can never safely affirm that the homicidal act was not 
the natural consequence of a comniand which the maniac would 
deem it impious to resist, or of a delusion which places him in his 
own sincere conviction beyond and above the operation of human 
laws. The maniac who believes himself to be God, Christ, or 
the Holy Ghost, would, from the very nature of the case, deem 
himself irresponsible. 

Of homicidal acts instigated by jealousy shaping itself into a 
distinct delusion it will suificc to observe that they are such acts 
as if committed by sane men on the evidence of their senses 
would be punished as manslaughter, and not as murder. 

Of the fathers and mothers who kill their children under the 
pressure of domestic anxiety culminating in an insane dread of 
starvation, it may be observed that they are generally remark- 
able for domestic virtue and devoted attachment to their victims, 
and that between them and ordinary murderers there is no 
single point of resemblance. 

Discontent, transformed into an insane belief in persecution, 
presents greater difliculties. The case is generally put in a form 
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which seeniR to preclude a satisfactory answer. A maniac be- 
lieves himself to luive been injured by another, and he kills him. 
If the injury were real, the murderer would be responsible, and 
so, it is contended, ought the madman to be. This curiously il- 
logical argument ignores the simple fact that the two cases have 
nothing in common but the act itself. The imaginary ollence 
has imaginary accompaniments, and every thought connected 
with it is one of cx)nfusion. To suppose that a mind which can 
imagine an impossible offence is sound in all other respects is to 
outrage common sense, and set at nought the exi)erionce of all 
wdio have knowledge of the insane, who with one consent repu- 
diate the notion of a mind subject to such a delusion being sound, 
and free to act as it will, beyond the sphere of its intluence. The 
more closely the victim of this partial delusion is observed, the 
more extensive is found to be the dis()rder of his intellect. His 
actions whitdi are not directly prompted by his delnsion are more 
strange, and his passions more excitable than those of other men. 
The theory of a single insane idea, uiiacconipanied by any other 
disordered action of the facnlty from which it takes its rise, 
having no effect on the remaining faculties, and showing itself 
simply by prompting an action which, once suggested, is carried 
out with the same complete consciousness of its real nature as 
exists in the mind of a sane man acting under the suggestion of a 
corresponding reality, is too absurd to be for a moment enter- 
tained. Even in this case, then, the (piestion of responsibility 
cannot be decided by the simple test of a knowledge of right and 
wrong. 

But there is another case allied to the one now under con- 
sideration which presents still greater difficulties. A man re- 
ceives a real injury, and avenges himself; but it is alleged that 
he was not of sound mind when he committed the act. The im- 
soundness of his mind is admitted, but he is deemed responsible 
b(‘cause he was instigated by the common motive of revenge. 
The obvious answer is, that the real injury has be(;n by his in- 
sane mind magnified to undue imiiortance, and then acted upon 
just as if it had been altogether imaginary ; and that he is there- 
fore neither more nor less responsible for bis act than the man 
whose motive was from the very first in the nature of a delusion. 
In this case, too, an inquiry into the state of the mind, extending 
much beyond the legal test, will be necessary, and cannot be 
refused ; and this, once granted, must result in showing the in- 
sufficiency of the test. Even in those cases where the criminal 
act cannot be traced to any delusion of which it is the legitimate 
offspring, but it is simply alleged in defence that the party is of 
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unsound mind, the very fact of the unsonndness becomes an irre- 
sistible plea ill iiiitigatioii. It would be strange, indeed, if the 
case of the maniac under the accusation of crime were the only 
oik; in which such a x^lea is ignored and refused. 

It is eminently absurd to credit a mind which is already 
occupied by delusions with an otherwise efficient state of its 
faculties. It is in the highest degree improbable that a mind so 
possessed is able, beyond the sjihere of its delusions, to think, 
feel, and act with the clearness, force, and freedom of the sane. 
And though the aberration may for a time remain confined within 
a limited sphere, it is always very uncertain whether it will not 
ultimately pervert the w'holcof the mental faculties. For many 
jiractical purposes it may be well to recognise the sanity of tlie 
individual in other respects ; hut great injustice would be done 
if the law took no cognizance of the uncertain condition of the 
mind suhj»*ct to partial delusions. Theoretically the law does 
not, hut practically it does recognise it in its decisions ; for it 
shows itself in such cases more ready to accept the ph a of in- 
sanity than in those w'here insanity had not before been shown to 
exist. The legal tests of insanity are therefore subject to grave 
objections in many particulars ; but considering the difficulty of 
laying down any rules wliicli shall be consistent at once with the 
data of science and practically applicable, gi’eat allowamtes must 
he made ; and until medical psychologists have themselves 
arrived at a standard which shall draw a sharp line betw'een 
responsibility and irresponsibility, law, as a practical science, 
must adopt a standard of responsibility by which cases may be 
tried. That the present is in many respects unsatisfactory must 
he admitted, but it is easier to raise objections than remedy them. 

Some w'riters, under a strong sense of the failure of the legal 
test of a knowledge of right and wrong, have sought to set up 
in its place the pow'er of control or restraint. The test has been 
thus transferred from the intellect to the will — from the know- 
ledge of right to the power of acting aright, lint this is a mere 
shifting of the difficulty ; for it is obviously not more easy to 
ascertain a man’s abstract knowdedge of riglit and wrong, lawful 
and unlawful, than to measure the exact amount of his self- 
restraint. 

This test appears, indeed, to have one advantage over the 
knowledge of right and wrong. The very mode of accomplish- 
ing the homicidal act seems to supply a measure of the amount 
of restraint or self-control wdiicli the maniac is able to exert. If 
he watches his opportunity, bides bis time, prepares a fitting in- 
strument, and uses it in the ordinary way, it is inferred that he 
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possessed such an amount of self-control as ought to have pre- 
vented the murderous act. Hut the answer is obvious. It is 
drawn from the analogy of the madinan’s sensations and thoughts. 
If he could not prevent the senses from being the s})ort of illu- 
sions, and was unable to root out delusions from his mind, it is 
not to be supposed that he can control the irregular impulses and 
passions which are to the will what illusions are to the senses 
or delusions to the intellect. And if it be alleged that the skill 
evinced in planning the homicidal act, and the patience shown in 
waiting for a favourable opportunity, ought to be taken as 
evidence of adequate self-control, appeal may again he made to 
analogy. The acts of the maniac are in strict keeping with his 
thoughts. His delusions, even when they are most distinctly 
present to his mind, are quite compatible with the exercise of all 
his faculties. If they are attacked, he defends them acutely, and 
justifies them plausibly. They have not destroyed his faculties, 
they have merely perverted them to a wrong use. So is it with 
his homicidal act. The impulse which seizes upon his unsound 
mind does not destroy its powers, it merely perverts them. 

Accordingly, if a maniac is under the delusion that his keeper 
is a fiend, or if he believes that the Deity has commissioned him 
to take away his life, he will secrete and sharpen a knife, watch 
liis opportunity, and act in every respect as a sane criminal would 
do. And, if prevented, he will wait for a more favourable occa- 
sion. Nay, the merest imbecile knows that a knife or a pistol 
is a common instrument of death; and weak as his mind may be, 
he conceals his weapon, not because bo is conscious of guilt, but 
because he knows that, if it were openly displayed, the action be 
contemplates would be prevented. The fact is, that in proposing 
this test, as in the general discussion of this question, two dis- 
tinct things have been confounded — the act itself, which is the 
result of the delusion, and the mode of accoinplisliing it. It is 
the delusion which distinguishes the madman, and not the mode 
in which the delusive impulse is carried into effect. 

The difficulty of devising a test which shall not be open to the 
most serious objections, has led some persons to invent an easy 
method of escape, by depriving ])ersons of unsound mind of what 
they call the privilege of insanity, or, in other w'ords, refusing 
to ent(!rtain the question of the state of the mind at all. This 
suggestion may have the merit of simplicity, but it is open to the 
serious objection that it could be acted upon only once. The 
spectacle of a madman on the scaffold would be si\nply intolerable. 
No jury could be found to convict; and the indiscriminating 
statute would prove as complete a dead letter as the statute which 
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awards tlic punishment of fiogpfing to assaults upon the Queen 
did, when it was to l)c applied to the person of poor Lieutenant 
Pate. The idea of hanging and flogging madmen is utterly 
repulsive, and must be given up. 

Another theory propounded by some writers of eminence, is 
that as madmen are, like other men, influenced by fear, the 
punishment of death as the consequence of murder, should be 
kept before their eyes. This theory may be said to have broken 
down in the case of Lieutenant Pate, just referred to. It is most 
improbable that this poor imbecile was ignorant of the degrading 
punishment awarded by a recent statute to persons who should 
assault the sovereign; but the threat had no effect upon him. By 
parity of reasoning, it seems most probable that the threatened 
})unishment of death would proye equally ineffectual in every 
class of madmen. But, in reality, the restraining influence of the 
punishment of death is already brought to Ixjar ; for it should be 
borne in mind that men who have not been certified as insane, 
and confined in lunatic asylums, do not believe themselves to be 
mad. They are, in their own sight, sane men. It is only after 
men have been taught, l)y confinement as madmen, that they are 
insane, or arc believed to be so, that the terror of the gallows is 
replaced by the alternative terror of perpetual imprisonment. 

Those who maintain the theory now under examination are 
apt to defend it by (comparing persons of unsound mind with the 
lower animals, alleging tliat, as dogs can be wetined by punish- 
ment from practices distasteful to their masters, so madmen can 
be deterred from crime by fear of death. 

In putting forward this argument from analogy two facta are 
overlooked — the fact that the animal has been punished, and has 
a distinct recollection of the pain inflicted upon him, while the 
madman has been merely threatened ; and the fact that there are 
many dogs who cannot be weaned from bad habits by the frequent 
repetition of the most severe chastisement. 

It is reasonable to add, that if we assume the madman to be 
attentive to, and cognizant of, what is being said and done by the 
public, he must know that a verdict of acquittal, on the ground 
of insanity, brings wdth it, as a necessary consequence, confine- 
ment for life, which, were it inflicted as a punishment, would not 
be second in severity even to death itself. 

Nor is there any good reason to fear that, by exempting the 
madman from the punishment of death, w’e shall weaken the hold 
which the law has on the man of sound mind ; for in order that 
he may escape death, he must successfully feign insanity — a task 
of no ordinary difficulty- and, if he succeed, a j)erpetual sacrifice of 
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liberty awaits him. It is not likely, therefore, that society would 
snflPer any injury by the adoption of the course presently to be 
advocated ; and we may, perhaps, find that it j^airis something by 
openly attributing to disease some of the most revolting acts 
wdiicb degrade and debase our common nature. 

Since the last edition of this work was published, namely, in 
lKf)8, 1 have submitted to the ordeal of fact the imj)ortant ques- 
tion on the solution of which the retention of the plea of insanity 
may be said to turn, whether the admission of the plea and the 
consequent acquittal of notorious homicides tends in any way or 
degree to the encouragement of crime. I’lie answer is distinctly 
in the negative: for “on testing the trials which have excited 
most public interest, and led to most discussion,’' namely, those 
of JM'Naugliten and Dadd, and Martha Brixey, of Oxford, and the 
equally notorious, though different cases of Francis, and Lieutenant 
Pate, “ by the figures which represent either insane homicides 
or sane murderers in the year or years immediately following, 
there are no signs of encouragement when the penalty of death is 
not inflicted, or of discouragement when it is: — that on the con- 
trary, the figures would seem to justify the inference that neither 
to the sane nor to the insane class among our criminals does the 
prospect of long imprisonment, or detention for life in a lunatic 
asylum, offer any attraction or temptation ; w bile the punish- 
ment of death (perhaps only as formerly inflicted) seems as if it 
might have exercised a certain attraction or fascination.”* 

In respect to the responsibility uf madmen, then, the law seems 
to be in this dilemma; — it must either insist upon a test w'hieh it 
is impossible to apply, or it must uniformly refuse or admit the 
plea of insanity. If it hold to a test, its decisions wdll want that 
uniformity which ought to belong to them, and their soundness 
will be constantly liable to he. called in question; if it reject the 
plea of insanity, it ought forthwith to do away with all other 
pleas in mitigation. 

In the case, then, of the class of maniacs now under considera- 
tion, who, being subject to delusion, commit their acts of violence 
with premeditation, it is submitted that all the legal and moral 
tests are inapplicable and useless ; and that the law of England 
ought to he assimilated to that of France — “ 11 n’y a ni crime ni 
debt lorsque le preveuu dtait en etat de demence au temps de 
Faction.” 

The foregoing observations apply to those cases only in which 

• * On Insanity and Crime ; and on the Plea of Insanity in Criminal Cases.’ 

, By William A. (luy, M.H., F.U.S., &c. &c. 'Journal of the {Statistical Society/ 
Tol. xxxii p. 169 (April, 18()9). 
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distinct proof has hccn obtained of unsoundness of mind, existing 
previously, as well as at the very time of tlie criminal i\c\, and 
not to that instinctive* madness which is altogether indei)cndent 
of the intellect, and consists merely in uncontrollable impulse. 

This form of madness is now generally recognised by medical 
men as instindwe or impuhine mania, and has on more than one 
occasion led to the acquittal of an accused party. 

The criminal acts committed under its influence have most or 
all of the following characters : They are without discoverable 
motive, or in opposition to all known motives. A man kills his 
wife, to whom lie is tenderly attached; a brother his sister; a 
mother her infant; or the victim is ono*vhoin the inadnuin never 
saw before in the course of his life, and against whom it is im- 
possible that he can bear any malice. After the commission of 
tlie act, he does not seek to escape ; he oft(‘n publishes what he 
has done; does not conceal the body from vi(‘w, hut openly 
exposes it; delivers himself up to justice; describes the state of 
mind which led to the act, and either remains stupid and indif* 
ferent, or is overwhelmed by remorse. He has no accomplices, 
has made no preparations, and takes nothing from his victim, 
yoinetiines he has previously spoken of his strong temptation, 
and begged to be prevented from doing mischief. These homi- 
cidal acts are generally ])receded by a striking change of conduct 
and character, and, on inquiry, the accused is often found to have 
an hereditary tendency to insanity, to have attempted suicide, to 
have exjircssed a wish for death, or to be executed as a criminal. 
In this class of cases, it is most important that all the facts 
should be duly weighed, and careful search made after those 
motives wdiich most frequently actuate the criminal. 

It is ill such difficailt cases, too, that a caution is especially neces- 
sary against basing a decision upon one or two alleged characte- 
ristics. All the circumstances of the act ought to be duly wadghed, 
in the spirit of the words of Lord Hale : “ lest, on the one side, 
there be a kind of inhumanity towards the defects of human 
nature, or, on the other side, too great an indulgence given to 
great crimes.” This instinctive madness is no doubt sometimes 
associated with delusions, the criminal act itself being the result 
of strong excitement of the passions, while ‘the delusions suggest 
the motive. To this class probably belong those cases of whole- 
sale murder in which the father of a family destroys his wife and 
children, to prevent them from falling victims to starvation, and 
then puts an end to his own life; the idea that such an evil 
threatens them being insane, no less than the impulse which 
prompts such a mode of escape. 



224 


tJNSOUNDNESS OF MIND. 


Violent liomicidal inipnlses are vcry^ common in the epilepiic, 
sometimes preceding, sometimes following the paroxysms, and 
sometimes also taking their jdace, in which latter case the attack 
is described as masked epilepsy. The following cases are in- 
structive : — 

A shoemaker, subject to epilepsy, was often furious for some 
time after the fits, hut sensible, amiable, and industrious in the 
intervals. One day, when in the gloomy and morose state of 
mind that often precedes a fit, he met the superintendent of the 
asylum, to whom he w^as much attached, and stabbed him to the 
heart. He had not had a fit for three weeks, but the night follow- 
ing the homi(;ide he had a severe fit, and for some time the attacks 
coiitiimed to bo frequent and severe. 

A peasant sullbred from epilepsy from liis eighth to his twenty- 
fifth year, when, instead of ejnleptic attacks, he was seized 
with an irresistible impulse to kill, lie felt the approach of 
his attack sometimes f()r days beforehand, and begged to be 
restrained. “ When it seizes me,” he said, “ I must kill 
some one, were it only a child.” Before the attack ho was 
very weary and depressed, could not sleep, and had slight 
convulsions of the limbs.* 

In order to complete this inquiry into the plea of insanity in 
criminal cases, the following sketch of the dillerent aspects given 
to homicidal acts by the several varieties of unsound mind is sub- 
mitted; — An imbecile has a confused and imperfect notion of 
crimes, laws, and punishments ; and his acts are as foolish as his 
thoughts. The case referred to at p. 185 is a good example of 
this class. A monomaniac fancies himself an object of i)ersecu- 
tion, and he kills one of his imaginary tormentors, hoping thereby 
to rid himself of all ; an act as mad as the thought which in- 
spired it. Such was M‘Naughten. Another, having betrayed 
decid(Hl symptoms of madness, receives a real injury and kills the 
oflender. Such was Lord Ferrers. A third, oppressed with 
melancholy fears, kills those to whom he is most attached, to 
save them from some imaginary fate. Such was the female 
already referred to, who, under the fear of starvation arising out 
of temporary difficulties, killed her child, cooked it, ate of it, and 
offered the dish to her husband. Lastly, we have the so-callfed 
instinctive madness, of which the case of William Brown, given 
at length in Kay's ‘Medical Jurisprudence of Insanity,' affords a 
good example. 

♦ Quoted from Marc by Maudslcy (‘ Physiology and Pathology of the Mind,* 
p. 309). 
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V. FEIGNED TTNSODNDNESS OP MIND. 

Men feign insanity from the same motives which lead to the 
simulation of other diseases, and it is specially true of tliis class, 
that it is only by actual experience of the real disease that, in 
difficult cases, the counterfeit can be detected. 

Idiocy , — This is rarely assumed, and, when feigned, is easy of 
detection. The idiot has almost always the defective formation of 
head, face, and person pointed out at p. 179 ; and it must always 
be practicable to learn so much of an impostor’s history as that 
he was not always in the condition which he has assumed. 

Imhevilily . — In this case, too, the history, where it can be ob- 
tained, will assist in unmasking the imposition. The peculiar cast 
of countenance of the imbecile is not easy to imitate. The 
stupid, vacant, and wandering look, the unsettled and uneasy 
manner, the disconnected and evanescent ideas, the variable tem- 
per and spirits, the sudden and transient gusts of passion, and the 
foolish and childish acts, are, collectively, very difficult to assume. 
In the less strongly -marked forms of real imbecility, folly and 
acuteness are displayed indifferently on all subjects ; but the im- 
postor is shrewd on those which involve his interest or the success 
of his scheme, and displays his stuj)idity only in matters of 
indifference. 

These cases, however, it must be admitted, present unusual 
difficulty of dijjgnosis, and give rise to great differences of opinion. 
We have bad under our notice several cases of imbeciles certified 
as insane by the medical officers of prisons, and returned from 
the asylums as impostors j and other cases in which, after long 
and cnrelul observation under most favourable circumstances, two 
equally competent observers have not been able to agree in their 
opinion. Unsettled habits, wandering and disconnected thoughts, 
sudden bursts of passion, unprovoked acts of violence, unsuccessful 
attempts at suicide, transient and half-formed delusions, short fits 
of industry, handiwork displaying much skill and ingenuity, 
make up a combination wbicli it would be in the power of a good 
actor to assume. Hut imbeciles of this order possess sufficient 
shrewdness and self-control to conceal and moderate'their eccen- 
trilities when they have an object to accomplish. So that it is 
quite possible for a real imbecile in prison to seem an impostor in 
an asylum. Nor must it be forgotten that the previous lives of 
these persons have been one continuous history of deception, and 
of shifty devices for living without work. (G.) 

Dementia , — This is rarely imitated, that torpor of all the 
faculties which belongs to the true disease being hard to assume 

Q 
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and sustain ; and we may be assisted in our diagnosis by discover- 
ing marks of the form of paralysis which attends one form of 
chronic dementia. Our chief difficulty in diagnosis may arise out 
of the rare obstinacy with which a prisoner — a female especially— 
will maintain a weak expression of countenance, repeat a few 
silly phrases, pass the excreta as if involuntarily, and resist 
every test that it is possible to apply. Such a malingerer may 
never have deceived the medical observer for a tnoment ; but he 
may be compelled to w'uit patiently for a confession of the fraud. 

Mania. — As it is more easy to assume the violence of mania 
than the more subdued characters of the foregoing forms of 
unsoundness, mania is more frequently feigned. The distinction 
hetw’een the fictitious and the true disease, though occasionally a 
w'ork of time and patient observation, is not difficult ; but in tliis, 
as in other feigned diseases, the impostor often obstinately resists 
the efforts of the medical man to obtain a confession of his fraud. 

The peculiar intense expression of countenance, the marked 
alteration of feature, and the wdldness of eye of real mania, are 
very hard to assume and maintain. The violent excitement, the 
loud shouts, the strong struggles and convulsive movements of 
the paroxysms also scarcely admit of imitation, and cannot be 
supported for any length of time. The real maniac will continue 
w ithout sleep for days, and even wrecks, or, if he sleep at all, his 
rest will be disturbed and agitated ; but the impostor can scarcely 
keep awake beyond one or two days, and a dose of opium, which 
would produce nx) effect whatever on the madman, would infal- 
libly send the impostor to sleep. The same remaj’k applies to 
other remedies, such as emetics and purgatives, 'i'he madman 
will also go without food for days together wdth impunity, and 
little loss of strength ; and is so insensible to external impressions 
that he will bear the most intense beat or cold, and gaze, without 
being dazzled, on the strong light of the sun. Other symptoms 
of less importance liave been insisted on, such as the torpid state 
of the bowels, the moderatt5 or low temperature of the trunk and 
limbs, a peculiar odour of the skin, arid a frequent pulse.’**' 

To this account of the physicjil signs of mania, it may be added 
that the impostor w ill overact his part during such times as he 
is watched ; that instead of becoming more quiet and reserved 
on the approach of the physician, his violence increases ; that he 
assumes u want of iutelligeuce instead of that perversion of 

In the first edition of this work facts were adduced to show thst the value 
of the pulse as a dhignostic mark had been exaggerated. All, verhaps, that 
can be safely affirmed is that an infrequent pulse, which often exists in heeltlij 
persons, would scarcely be co!z>patible with mania. , 
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reasf^n which is so characteristic of the real affection; that he 
obtrudes instead of concealing his thoughts ; that he pretends a 
defect of memory and apprehension which does not belong to 
real insanity, gives false answers to questions, and affects not to 
recognise peraons whom he knows; that he does not recur con- 
stantly to the leading idea; that he betrays hesitation in the 
mitist of bis assumed violence; that be has not tiie steady gaze 
of the madman; that his fits occur suddenly and at irregular 
and convenient intervals, instead of having the periodicity of in- 
termittent attacks of mania. It may be addeil, that instead of 
having a period of incubation so general in true mania, the first 
attack of his disorder is sudden. That perversion of the moral 
feelings which causes the madman to dislike every person to 
whom he was previously attached, being a symptom little known 
to the vulgar, is also not aiHumed by the impostor, llesides the 
diagnostic marks to be gleaned from the foregoing description, 
and the precautions already mentioned under the head of feigned 
diseases, some special tests have been recommended, such as re- 
peating to the suspected person a series of ideas recently uttered, 
when the real maniac will introduce new ideas, but the impostor 
will repeat the same words. The use of the whirling chair has 
also been recommended, as producing giddiness and nausea in the 
impostor. 

Partial Intellectual Mania. — Monomania^ Melancholia . — 
These partial forms are less frequently feigned than general 
mania, or raving incoherence, and rarely with success- Many 
of tlie characters of mania already described, are present in cases 
of intellectual mania springing out of some excited emotion, su{‘h 
as pride or vanity. There is the same irritability of temper, the 
same violent pr<?judices, the same unfounded aversions and equally 
unfounded attachments, the same sleeplessness, the same insensi- 
bility to impressions, and to the operation of medicines. The 
pretended monomaniac makes a more open display of his assumed 
delusion than the real monomaniac, who rarely solicits attention. 
The true monomaniac is generally reserved, taciturn, and in- 
different, but is easily excited and angered by opposition and 
argument. When hard pressed, men generally take refuge in 
violence, and women in tears. 

The forms of intellectual insanity most commonly assumed, 
and most difficult to distinguish, are those which consist in the 
assumption of a single delusion, or of profound melancholy; and 
it is obviously difficult to lay down any diagnostic marks hy which 
the real disease can be distinguished fi’oin the I'alse. 

The difficulty of diagnosis is seriously enhanced when, as some- 

q2 
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times happens, the malinperer is a good actor, and makes a faith- 
ful copy of the words and acts of a madman wdth whom he has 
been brought in cojitact in or out of an asylum. 

Moral Mania^ Otneral and Partial. — General moral insanity, 
consisting of a strange combination of foolish, obscene, and cruel 
acts, may have to he distinguished from mere wickedness : but it 
is not apt to he assumed. To distinguish moral insanity from 
vice may be ditficult ; but, as a general rule, there is a strange- 
ness and variety in the acts of the madman which do not belong 
to those of the sane criminal. As the character of the act or acts 
committed is the chief ground for believing in the e.\istence of 
partial mania, tlienj is no certain means of distinguishing the 
real from the feigned disease. It is, however, so unlikely that a 
sane man would be guilty of an act for which no motive can he 
discovered, with the certainty of being severely punished if found 
sane, and imprisoned for life if pronounced mad, that w’C may 
fairly assume siuth an act, if accom])anied by all or many of the 
characters already pointed out, to have been the result of real 
moral insanity, 'i'he personal and family history of the accused 
would also afford some pi csuniptious in favour of or against the 
theory of insanity. 

Concealed Insanity . — The power of concealing his delusions, 
under the influence of some strong motive, has sdready been 
shown to belong to f he madman ; and long-continued observation, 
repeated interrogatious, and careful inquiry into the patient's 
previous history may be necessary to bring the delusions to light. 

VI. IvULES rOE TUE EXAMINATION OP TEKBONS SUPPOBED 
TO BE OP UNSOUND MIND. 

The main points to he attended to in the several examinations 
which the medical man may be required to institute, are the 
following : — 

1. Observe narrowly the general appearance, conformation, and 
shape of the head ; the comjdcxion and expression of the counte- 
nance ; the gait and movements, and the speech. 

2. Ascertain the state of the hcnltli, of the appetite, and 
digestion, of the bowels, of the tongue, skin and jiulse. Note 
especially the presence or absence of febrile symptoms, as im- 
portant in distinguishing delirium from madness. Ascertain 
whether there is sadness or excitement, restlessness or stillness, 
and whether the sleep is sound and continuous, or disturbed and 
broken. In females, inquire into the state of the menstrual 
fanctions. 

3. The/awiZ^ history should be traced out, in order to ascertain 
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whether there is any hereditary predisposition to insanity, and 
whetiier any members of the family have been subject to fits, or 
have betrayed marked eccentricity of behaviour. 

4. The personal historif should be ascertained with equal care. 
If the mind appear unsound, ascertain whether the unsoundness 
dates from birth, from infancy, or from what time. If the un- 
soimdness have supervened later in life, whether it followed 
severe bodily illness, accident, mental shock, long-continued 
anxiety of mind, repeated epileptic fits, or indulgence in habits of 
intemperance. 

5. Inquire whether the present state of mind differs materially 
from that which existed when it was rt?putcd to be sound ; and 
whether the feelings, afiections, and domestic habits have under- 
gone any marked change. 

6. Ascertain whether the existing unsoundness is a first attack, 
ninl if so, whetiier it began with dcjiression or excitement ; if not, 
did the first seizure follow a period of melanciioly, passing into 
mania, and then into slow convalescence ? If any signs of general 
paralysis are present in the speech or gait, has the patient 
squandered his money, grown restless, and wandered about, 
exposed his person, committed petty thefts, or had illusions of 
wealth and grandeur ? 

7. When our object is to ascertain the mental capacity, it 
must be tested by conversation directed to such matters as age, 
the birth-place, profession, or occupation of parents, number of 
brothers, sisters, and near relations, common events remote and 
recent, the year, the name of the month, and the day of the week, 
the name and family of the sovereign, and of persons best known 
and most talked of. The power of performing simple operations 
of arithmetic, and the knowledge of the value of money should 
be tested, and the memory by repeating simple forms of words in 
general use, sucli as the Lord’s Prayer and Creed. In testing the 
power of attention, merely negative or affirmative answers to 
leading questions should be distinguished from such replies as 
indicate judgment and reflection. ^ If the inquiry relate not to the 
capacity of the mind, but to its souudiie-ss in other respects, delu- 
sions should be sought for by conversations directed to those 
topics that are most likely to interest and excite the mind. The 
state of the moral feelings will be tested by conversation directed 
to relatives and friends. In cases of supposed moral insanity, 
diligent inquiry should be made into the motives which might 
have led to the commission of the act of which the party is 
accused. 

8. The medical man should insist on full opportunity being 
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given him of forming his opinion. He should rarely content him- 
self with a single visit ; and in cases of great difficulty, should 
require that the party he placed for some time under his obser- 
vation. 

9. When undergoing examination in a court of law, the medical 
witness is recommended to avoid all definitions of insanity, on the 
plea that mental, like bodily diseases, do not admit of definition, 
but are subjects for description. 

10. In signing certificates of lunacy, the medical man should 
bear in mind that ho is required to see the patient by himself, to 
sign the certificate at the time of the visit, and to assign the 
reasons which have infinenced him in attaching his signature to it. 

I'o the foregoing directions a few practical suggestions and 
hints may he added with advantage relating to the two important 
aiid responsible diities of the medical man — imposing restraint 
and signing certificates. 

Itesiraint . — The medical man, in the exercise of his profession, 
may be called to a patient sufiering 1‘rom fever, delirium tremens, 
or mania, and may find him in a state of excitement dangerous 
to himself and to tlioso about him. It seems us natural to him 
to order the patient to be restrained as to prcscril)c medicine for 
him. If he were not to order him to be placed under restraint, 
and the patient wei'C to destroy himself or others, he would ex- 
pose himself to the indignant censure of the whole community. 
Hut if, in the exercise of his discretion, he makes arrangements 
for restraining the patient, and the patient, on recovery, real or 
apparent, pleases to sue him for damages, he may inflict upon 
him the annoyance, loss of time, and expense of a trial by jury. 
This risk, it aj)peais, cannot be avoided ; but it may be reduced 
by tlie medical man observing the precaution of obtaining a 
written authority from the nearest relative in attendance on the 
patient — from husband or wiic, fatlicr or mother, brother or 
sister, as the case may be. 

Certificates . — In the ease of paupers one medical certificate 
only is required, with an order, signed by a justice of the peace, 
or, in his absence, by tlie relieving officer or overseer and the offi- 
ciating elcrgyman of the jmrish in which tljo lunatic is at the 
time. In all other cases the certificates of two medical practi- 
tioners and the formal demand of a relation or friend. These 
certificates, to he valid, must be signed by legally qualified prac- 
titioners having no interest, direct or indirect, in the patient, or 
in the establishment to which he is to be sent; tliey must bear 
the exact address of the patient, and the date of the examina- 
tion and signature; tlie visit must be a separate visit (each 



INSANE PERSONS WANDERING ABROAD. 


231 


medical man examining the patient separately) ; and the certifi- 
cate must set forth distinctly the grounds of the opinion, under 
the distinct lieads of facts observed by himself, and facts com- 
municated by others (such others to be specified) ; and be signed 
with name, address, and date. It remains valid only for seven 
days. If defective it may be amended, 

A proper printed form in accordance with the statutes regu- 
lating the custody and treatment of the insane, and containing 
plain marginal directions, may be obtained of the law stationers. 
It comprises a “Notice of Admission,’* to be signed by the 
superintendent or proprietor of the asylum, to be forwarded to 
the Commissioners of Lunacy within one clear day from the 
patient’s reception; an “order for the reception of a private 
patient” addressed to the proprietor or superintendent of the 
establishment, and signed by a person who speedfies his “ degree 
of relationship (if any)” with a “statement” containing a 
detailed account of the patient and his history ; and, lastly, two 
identical forms of “ Medical Certificate,” of which we append a 
copy (p. 232). 

In the case of insane persons wandering abroad, without proper 
care, provision is made? for their protection by 16 & 17 Viet, 
secs. 67, 68, and 70: which inflict a fine of 10/. on medical officers of 
parishes, as well as on overseers or relieving officers, who, having 
knowledge, in any way obtained, that a lunatic is “ wandering at 
large” or “ not under proper care and control” or “ cruelly 
treated or neglected” does not take measures to bring the case 
before a magistrate. Additional protection is afforded to the 
insane per.'*on, and to the public by sec, 68 of this Act, which 
makes it “ lawful for any justice, upon its being made to appear 
to him by the information upon oath of any person whomsoever 
that any person wandering at largo within the limits of his 
jurisdiction is deemed to be a lunatic, by an order under the 
hand and seal of such justice, to require any constable of the 
parish or place, or relieving ofiicer or overseer of the parish where 
such person may bo found, to apprehend him and bring him before 
such justice,” &c.* 

• The reader will find much valuable information on the legal relations of 
insanity, and on the duties of medical men in charge of asylums, as well as on 
the whole subject of unsoundness of mind, in Dr. Sankey’s ‘ Lectures on 
Mental Disease/ 1866, and in the ‘ Handbook of Law and Lunacy/ by Dr. 
Subben and J. H. Balfour Browne, 1872. Those who are directly interested 
in the care and custody of the insane should consult 16 and 17 Viet. cap. 
96 and 97, also 8 and 9 Viet. cap. 100. 
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PART II 


CHArTEll I. 

PERSONS FOUND DEAD— REAL AND APPA- 
RENT DEATH— SUDDEN DEATH- 
SURVIVORSHIP. 

Under tlic general heading of Persons found Dead the precau- 
tions to be observed in conducting inquiries concerning those 
whoso mode of death is unknown, will be discussed. As the first 
question that naturally arises is as to the reality of death, the 
subject of Ileal and Apparent Death follows in order; then 
Sudden Deaths in which some of the more common modes of 
dissolution are briefly considered ; and, lastly, Survioorship, 

PERSONS FOUND DEAD. 

In treating of Medical Evidence, instructions were given as to 
the best mode of statinc: facts and opinions in a court of law, so 
as to give them their full force, and to render them admissible as 
evidence. In this place, directions will be given for observing and 
collecting that important class of facts which refers to persons 
found dead ; in other words, for discharging, in reference to such 
persons, the functions of a common and of a skilled witness. If 
sent for to a dying man, or to one already dead, the medical 
man must needs observe many things connected with the body 
itself, such as the position in which it is placed, and the objects 
which surround it, that might as well bo observed and stated in 
evidence by any other person ; but a post-mortem inspection if 
required, must be entrusted to himself or to some other skilled 
member of tbe profession. Hence the present inquiry branches 
off into two divisions. 1. The relations of the hody to surround- 
ing objects. 2. Directions for the performance of post-mortem 
i nspections for legal purposes. 



234 


PERSONS POUND DEAD. 


I. RELATION OF THE BODY TO SURROUNDING OBJECTS. 

The medical man is summoned to most cases of severe illness or 
sudden death, and thus hccomcs one of the first, and probably one of 
the best educated and most intelligent witnesses of those simple 
facts which, in criminal cases, constitute the presumptive or 
circumstantial evidence. He should therefore, especially in 
suspicious cases, be attentive to all that is passing around him, 
that no object, however trifling, calculated to throw' light on the 
cause of death, may be overlooked. The following are some of 
the principal points which should engage his attention : — 

The place in tohich ihe IjoOy I'tfotnul. — This is not always that 
in which death took place ; for, in suicidal as well as homicidal 
cases, persons severely wounded may he able to move some distance 
from the spot on which their injuries were received, and the 
murderer may try to conceal his crime by carrying the body to a 
place remote from the scene of violence. 

The position and attitude of the hodij. — This may not corre- 
spond with the cause of death, ns w’hcn the body of a man killed 
by a blow’ on the head was found standing upright, supported by 
a wooden fence ; and murderers often so dispose the bodies of their 
victims as to make it appear that they had committed suicide. 
Tliua, persons hav(‘ been poisoned, and afterwards suspended by 
the neck, or thrown into the water ; and the body of Sir 
Edmuiidbury Godfrey, who was proved to have been violently 
strangled, was found lying in a ditch, pierced with bis owm sword, 
and with his clothes so arranged as to create the belief that he 
died by his own hand. From observations made on the field of 
battle, it is inferred that men killed in a liand-to-hand struggle 
often wear an expression of rage, contrasting strongly with the 
calm expression of those killed by gunshot. Some soldiers, too, 
are found in the very attitude in w hich they died. If we find an 
expression of angi-y resistance on the face, hands, and body, we 
may infer that death was the issue of a struggle. 

The spot on tohich the body is found'. — In cases of fatal injury 
to the head, it is usual to allege that the death was caused by a 
fall on some hard resisting body ; an allegation only to be rebutted 
by an examination of the spot. Thus, the death of a man found 
lying in a field with a severe bruise on the head, having been 
attributed to a fall on a stone or fragment of wood, the field was 
carefully searched, and no such object could be found near the spot 
on which the body lay. In another case, a small w'ound of the 
head, which had penetrated to the brain, and had been received 
during a murderous struggle, was attributed to a fall on a sharp 
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object, such ns a nail fixed in the floor ; but the floor having been 
examined, and no such object found, it followed that the wound 
had been inflicted by a small-pointed instrument. The murderer, 
after his acquittal, which was due to defective medical evidence, 
confessed that he had struck his victim with the point of a pair of 
snuffers. 

The soil or surface on which the body lies , — Struggles often 
leave on the spot traces which may be compared with the clothes 
of tlie suspected murderer or of his victim, and foot-prints in the 
snovv, or on the soil, have often furnished important evidence. 
Sir Walter Scott gives an' account of a murder discovered by the 
piint of the murderer’s foot on the clay floor of a cottage in 
the death-strugirle. The measure of the foot, the trend, and the 
mode in which the sole of one of the shoes had been patched, 
corresponded most closely with the foot-mark ; and this lyas the 
first link in the chain of evidence which led to the conviction of 
the murderer. In cases of murder, followed by the suicide of the 
murderer, important light has been thrown on the transaction by 
finding stains of blood on the floor, and on the soles of the feet of 
the perpetrator of the double crime. 

Position of surrounding ohjecis . — In suicidal cases the instru- 
ment of death is generally found near the body ; in homicidal cases 
it is often removed and (umcealed. In death by the more active 
poisons, the vessel which contained the poison is often found on, 
or close to, the person. The corresponderuje of wounds or bruises 
found on a dead body with the objects immediately surrounding 
it, sometimes throws great light on the cause of death. Thus, in 
the case of the Prince de Condc, who wag found suspended by the 
neck in his bed-room,^ the correspondence of certain abrasions on 
the legs with a heavy chair placed close to them, and of others on 
the shoulder with a projecting part of the window to which he w’as 
suspended, harmonized with the struggles of a man suspended 
during life, and justified the opinion of those who attributed the 
death to suicide. 

The Clothes , — Having noted the place and spot on which the 
body lies, its position, and the objects by which it is surrounded, 
a more close inspection should be made of the body itself. The 
clothes may be soiled with mud, or corroded by an acid, or stained 
by blood, or some animal secretion ; or they may be torn or cut. 
The character and position of the stains, and the direction of the- 
rents or cuts, should be carefully noted ; and cuts which traverse 
more garments than one should be compared with each other, and 
with wounds found on the body ; for a murderer may try to 
conceal his crime by cutting the clothes after he has wounded the 
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body, and that the wounds and incisions may not coincide. It isi 
scarcely necessary to state that criminals are beinf^ constantly' 
idcntitied through the close corresjmndence of things found in their ■ 
possession with those used in the perpetration of the crimes them- 
selves. The bearing and conduct of the parties in attendance on. 
sick, dying, or dead persons should not be overlooked, especially j 
in cases of suspected poisoning. 

To what has now been said respecting persons found dead, it 
may be well to add that neither examples nor rules can do more 
than suggest the sort of inquiries that may be needed. Thei-e is 
always great scope for individual judgment, foresight, and de- 
cision. The service which an intelligent medical witness may 
have it in his power to render to the cause of justice cannot he 
better illustrated than by a case, for which the author is indebted 
to the late Dr. James Ueid. It is given, as nearly as possible, in 
his own words : — “ I was sent for one day to a man and his wife, 
whom I found lying in the same room with their throats cut. 
The woman was on the floor, with her right arm extended under 
the bed, and a razor close to her right hand. Her throat was 
deeply cut from ear to ear, and she lay in a complete pool of 
blood. The husband, who was in bed, had a wound in the throat, 
which had merely divided the trachea witliout wounding any 
important blood-vessel, and without causing any great loss of 
blood. When questioned, he gave the following account: — In 
the middle of the night ho was roused from sleep by receiving 
a wound in the throat from the hand of his wife. The shock, the 
wound, and the loss of blood together, had prevented him from 
making any resistance or giving any alarm. My suspicions were 
roused, partly by the man’s manner, and partly by observing the 
water in a basin standing in the room slightly tinged with blood. 
In endeavouring to find some confirmation of my suspicions, a 
thought struck me. I turned up the bed-clothes, and found the 
soles of the feet covered with dried blood. This fact, which 1 
stated at the coroner’s inquest, was deemed conclusive, but the 
man died almost at the moment that the verdict was passed.” 

II. EXAMINATION OF THE BODY. POST-MOETEM INSPECTION. 

The medical man, having discharged the duty of a common 
witness by noting all those points of presumptive or circumstantial 
evidence which may throw light on ther mode and cause of death, 
proceeds to the examination of the body itself. When it is that 
of some person unknown, those cliarncteristics which may lead to 
its identification should be noted down, in accordance with instruc- 
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tions given at j). 7. Those appearances which servo to denote 
the time of ilcalh (sec p. 242) should next be observed, and then 
any external injuries the body may have received. 

] f any wounds, bruises, or excoriations exist, their nature must 
be si)eei"fied, and their extent determined by exact measurement. 
The neck, back, and limbs should be examined in search of dislo- 
cations or fractures, the chest compressed, to ascertain whether 
blood, or any fluid, mixed with air or gas, escapes from the mouth 
or nostrils ; the cavity of the mouth inspected, in search of foreign 
bodies, or stains of corrosive poisons; and the anus for poisons 
introduced into the body by that opening. In new-born children 
tlie orbits, fontanelles, and nucbm should be searched for minute 
wounds inflicted by ])ointcd instruments; mid in w’omen, the 
point of junction of the breasts (especially on the left side) with 
the skin of the chest. The female organs of generation should 
also be examined in search of poisons, corrosive acids, or wounds. 

Fast -Mortem Inspection . — The great rule to be observed in 
conducting post-mortem inspections for medico-legal purposes is 
to examine every cavity and important organ. Even when the 
cause of death is quite obvious, it is W'ell to observe this caution ; 
for if any part of the body have been left um^xamined, the objec- 
tion may be made that the cause of death might have been found 
there, or some disease which would have given a mortal character 
to an injury not otherwise fatal. The order in w’hich the cavities 
are examinid must depend mainly on the supposed cause of death. 
As a general rule, the seat of injury should be inspected tirst, 
before the contents of the blood-vessels have been disturbed by 
the examination of other parts. It must be quite unnecessary to 
insist on the duty of conducting evei^ step of the examination 
w ith care and circumspection. Specific directions for post-mortem 
examinations in cases of rape, delivery, poisoning, infanticide, &c., 
aic given under those heads. 

REAL AND APPARENT DEATH. 

Thia subject has never attracted much attention in England, 
and no medical author of repute has treated it at any length. 
In earlier periods of our history persons ran some risk of being 
buried alive, but this risk has now disappeared, and is not likely 
to recur unless in the improbable event of, some fatal epidemic 
rendering speedy interment expedient. But the question of real 
or a| parent death may assume practical importance long before 
the usual period of interment arrives; for in cases of suspended 
animation, the adoption, neglect, or speedy abandonment of 
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measures for restoritig life, must depend on the previous answer 
to the question — Is life really extinct ? 

On the Continent, and especially in France (in consequence of 
the practice of early interment, and the Homan Catholic rite of 
extreme unction, which raises a serious impediment to the use of 
means for restoring animation), this subject is treated with greater 
respect, has employed the pens of such distinguished medical 
writers as Winslow, Bruhier, and Louis, and has received some 
attention at the hands of Mahon, Foderd, and Orfila. 

There are three forms of suspended animation which may be 
mistaken for real death — a^hjjxia, and trance » 

1. Syncope . — In the majority of instances, the apparent death, 
about which so much has been said and written, was merely a 
prolonged faint. This is proved by the success which attended 
the accidental employment of the very means most efficacious in 
restoring those who have fainted, namely, cold water and fresh 
air. 

The efficacy of cold water is attested by Hippocrates in the 
case of a woman apparently dead from fever; and by John 
Howard, who bears Ins personal testimony to the restoration of 
supposed victims of gaol fever, brought out for burial, on being 
washed with cold water ! 

The effieww of pure cold air rests on the authority of Diemer- 
brdek and Zacchias in cases of plague, and well authenticated 
instances of recovery after small-pox are on record ; one of which 
occurred in the person of an infant daughter of Henry Laurens, 
the first President of the American Congress. She had small-pox, 
and was laid out as dead ; but the window of the apartment, that 
had been carefully closed during the illness, being thrown open, 
the fresh air revived her. Such cases were not of rare occurrence 
before the time of Sydenham, who abolished the stifling system 
of treating eruptive diseases, especially sinall-pox. 

From what has just been stated it may be inferred that there 
is nothing improbable in the cases in which recovery from appa- 
rent death is alleged to have occurred at the touch of the scalpel, 
or in ancient times under the flame of the funeral pyre. 

2. A sphyxia ^, — This is a form of suspended animation liable to 
be mfslalien fbr real death, and only to be distinguished frpni it 
by the result of the means employed for the recovery. 

3. i praweg. — Cases of suspended animation, not answering 
exactly lo tie description of syncope or asphyxia, occasionally 
occur in females. The motionless and insensible state of the 
frame, the cold surface, and the apparent suspension of respira- 
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iion and circulation, combine to produce a semblance of death, 
and to create temporary difficulty even for the medical man. 

The subject of real and apparent death would be incomplete if 
some notice were not taken of those cases in which a state ot 
apparent death has been brought about by an effort of the will. 
The occasional occurrence of such cases has been placed beyond 
the reach of doubt ; and a minutely described and well authenti- 
cated instance of this kind, that of the Honourable Colonel 
Townshend, is related by Cheyne in'’hi8 ‘ English Malady.’ 

He told us he had sent for us to give him some account of 
an odd sensation he had for some time observed and felt in him- 
self; which was, that composing himself, he could die or expire 
when he pleased, and yet, by an effort, or somehow, he could come 
to life again, which, it seems, he had sometimes tried before he 
had sent for us. We all three felt his pulse first : it was distinct, 
though small and tlircady, and his heart had its usual beating. 
He composed himself oil his back, and lay in a still posture some 
time ; while I held his right hand, Dr. Baynard laid his hand on 
his heart, and Mr. Skrine lield a clean looking-glass to his mouth. 
1 found his pulse sink gradually, till at last I could not feel any 
by the most exact and nice touch. Dr. Baynard could not feel 
the least motion in his heart, nor Mr. Skrine discern the least 
soil of breath on the bright mirror he held to his mouth. Then 
each of us by turns examined his arm, heart, and breath, but 
could not by tlie nicest scrutiny discover the least symptom of life 
in him. This continued about half an hour. As we were going 
away (thinking him dead), we observed some motion about the 
body, and upon examination found his pulse and the motion of 
his heart gradually returning ; he began to breathe gently, and 
speak softly.” This experiment was made in the morning, and 
he died in the evening. On opening the body nothing was dis- 
covered but disease of the kidney, for which he had long been 
under medical treatineut, all the other viscera being perfectly sound. 

This case of Colonel Townshend is not only curious but instruc- 
tive, for it shows tjiat there is at least one state of system so 
nearly resembling death as even to deceive medical men, dis- 
tinguishable from real death only by the continuance of animal 
heat, the absence of rigidity, and the success of the means of 
restoration ; and this fact admits of practical application. ' It 
teaches us that wt should not hastily abandon the attempt to 
resuscitate persons who have appeared to perish by syncope or 
asphyxia, by hjcmorrhage, shock, sun-stroke, drowning, and the 
several forms of suffocation. 
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SiGRS OP De4tk. — Of the signs of death insisted upon by 
authors some arc trivial and inconclusive, others of considerable 
importance, both as signs and as means of forming a judgment 
of the time that life has been extinct. To the first class belong 
the Cessation of the Cirnilalion and Respiration ; the Absence qf 
Sense and Motion ; the Facies Hippocratica ; the State of the 
"Eye ; the State of the Skin ; and the Extinction of Muscular 
IrriiabiVdy. To the latter class belong the Extinction of Animal 
Meat ; Cadaveric Rigidity ; and Putr (faction, , 

Cessation of the Circulation. — If no pulse can be felt at the 
wri8*t, and the beat of the heart can neither be felt nor heard 
with the stethoscope, it may he assumed that the circulation of 
the blood has ceased, thougli it is possible that very feeble move** 
ments of the heart might escape obsc?rvation. The absolute cessa- 
tion of tbe heart’s action may be taken as a sure sign of death. 
The great difficulty, however, is to ascertain this beyond the 
reach of doubt. It is not enough merely to feel the pulse at the 
wrist, for, as in Colonel 'rownshend’s case, even experienced 
medical men might be unable to detect pulsations, and conclude 
that the heart hud ceased to bent. It requires the a})))lication of 
the stethoseope by an experienced person for several seconds, 
repeated at short intervals, before it can be said with any degree 
of certainty that the heart has quite ceased to beat. Hut if the 
heart does not beat for five minutes, vve may conclude that death 
is certain. The cessation of the heart’s action for a much less 
period than this wouUl cause death; but its cessation for five 
minutes would, in our opinion, be conclusive. The apparent 
death of the Indian fakirs is much more remarkable than the 
ease of Colonel Townsliend ; but there is iio reason to suppose 
that in them the heart ceases to beat, though the vital processes 
may bo reduced to the lowest ebb. 

On aocouiit of the difficulty attending the use of tbe stethoscope 
by uninstructed persofis, Magtuis has proposed an ingenious 
method of ascertaining whether the circulation has or has not 
ceased. He recommends that a ligature be, applied to a finger, 
when, if there is life, a ring of arterial aiimmia shows itself round 
the seat of the ligature, and a gradually increasing redness and 
lividity in the part beyond. This is a simple pliy^i that may be 
practised by the inexperienced. 

Cessation of the Respiration, — Tlie circulation and the respi- 
ration are so connected, that what is true of tbe one is likely to 
be true of the other. The tests of respiration — the looking-glass, 
and feather held to tbe mouth, and the enp of water placed on the 
chest or abdomen — arc at least as delicate as those by which we 
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seek to determine the continuance of the heart’s action. It is 
scarcely possible that respiration, however feeble, ahould take 
place, and yet escape detection by such means; and yet in the 
case of Colonel Townshend, the glass remained for a long period . 
nnsoiled, and no sign of respiration could be detected. The 
suspension of the respiration, therefore, is not a sure sign of 
death. 

But the joint cessation of the respiration and circulation, 
when properly ascertained, would prove the fact of death. 

These signs are supported by the following, which, though not 
of themselves conclusive, support each other. 

Absence of Sense and Motion. — This is common to suspended 
animation and real death ; and therefore uncertain. The com- 
bination is not rare in hysteric females, afflnTr"the mesmeric 
slumber; but in these cases the functions of circulation and 
respiration go on uninterruptedly, often combined with a vibrating 
movement of the eyelid, which forms an exception to the general 
rule of immobility. 

The Facies Jlip^ocratica, — ^This peculiar expression of counte- 
nance, combining the sunken eye, sharp nose, pointed chin, 
hollow temple, prominent cheek-bone, projecting ear, and 
wrinkled brow ; the dry livid skin, and the wliite powdered hair 
of the nostrils and eyebrows ; is a trivial and unsafe .sign of death, 
open to the serious objections : — 1, That it is nearly always absent 
in cases of sudden death, and in the victims of acute disease. 
2. That it is present in the dying as well as the dead, and even 
in cases that have recovered. 3. That it may be brought about 
by a strong impression of danger, the api'jehension of a dreadful 
punishment, or the anticipation of cert&in death. And 4. That 
where it exists, it does not long survive the extinction of life. 

— A tenacious glairy, mucus on the conjunc- 
tiva, causing a loss of transparency in the eye, and a collapsed 
and wrinkled cornea, are among the best and earliest of the trivial 
signs of death. But they are not conclusive; for, on the one 
hand, the conjunctiva may be invested by a mucous film and the 
eye may lose its brilliancy in the living, and, on the other hand, 
in death from apoplexy ^ carhonid acidf and prussic acid, the eyes 
may continue brilliant and prominent for a long time. Putre- 
faction, t<w, or a ferment introduced into the stomach, by dis- 
tending the body with gas, sends blood to the head, and makes 
the eyes brilliant and prominent. (Nysten.) 

^ate of the Skin. — Fallor, owing to absence of circulation ; 
l^d discolorations, due* to the subsidence of the blood; and 
loss of elasticity, have been mentioned among the signs of death. 

E 
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Pullor may exist during life, and be absent in several forms of 
death, especially in death from suffocation, and livid discolora- 
tions are common in aged and feeble persons in depending parts 
of the body. But loss of elasticity is a valuable sign, and one 
very early developed. 

JExtinction of Muscular Irritahility . — This test was first pro- 
posed by Nysten ; and is a certain sign of death. If a muscle be laid 
bare and tested by puncture or by the galvanic fluid, and there is 
no contraction, the body is dead ; but its contraction would be a 
proof either of life or recent death. Rosenthal has recently ad- 
vocated it both as a sign of death, and as a means of determin- 
ing approximatively the date of the death. He states that the 
electric excitability may continue three hours after death. If 
the excitability exists, it indicates either life or recent death ; and 
if found to exist more than three hours after life is sup])osed to 
be extinct, it indicates its persistence. By this method he 
diagnosed a case of apparent death forty-four hours after the 
person was supposed to have died, and so prevented premature 
interment. 

Among the trivial signs of death, the flexure of the thumb 
across the palm of the hand may be mentioned. It assumes 
tliis position before cadaveric rigidity comes on, but it is similarly 
contracted during life in certain spasmodic affections. 

The foregoing signs do not supply the moans of determining 
how long life has ceased. But the extinction of animal heat, 
rigidity, and putrefaction, being both certain signs of death, and 
means of determining, with more or less precision, the time at 
which death took place, must be examined more closely. 

SIGNS OP DEATH WHICH ARE ALSO MEANS OP DETERMINING 
HOW LONG LIPE HAS BEEN EXTINCT. 

'Eadinction of Animal Heat . — The temperature of the body is 
closely dependent on the circulation of the blood ; so that when 
this ceases, in a part, or in the entire frame, that part, or the 
whole body, soon becomes cold. Hence the extremities grow 
cold before death ; and even the internal parts cool down, as is 
shown by the coldness of the breath ; and at length, when life is 
extinct, every part becomes cold. But as, on the one hand, 
great coldness is often present during life, and in cases of sus- 
pended animation, and, on the other, after sudden and violent 
death the body often parts with its heat very slowly, the value of 
this sign is impaired. An anomalous restoration of heat, with- 
out .any other sign of life, has also been observed to take place 
after death by cholera j and Mr. Savory has sh^wu that in a 
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rabbit and dog killed by strycbnia, the temperature rose one or 
two degrees after life was extinct. 

Nor is the extinction of animal heat a sure means of de- 
termining the time of death ; for the rate of cooling of the body 
varies with the ^e, the esmse of death, the treatiuent of the 
body itself, and the "state of atmosphere ; so that the period 
of cooling may vary from two or three hours to fifteen or twenty, 
and may even extend to upwards of four days. 

The body cools slowly when clothed and exposed to a warm, 
still atmosphere, quickly when exposed naked to a draft of cold 
air. It parts with its heat more sjieedily in water than in air. 
Age, emaciation, and death by hsemorrhage or chronic disease, 
favour the cooling; youth and vigour, <?orpulencc, and acute 
disease or speedy death retard it. In persons dying of the same 
disease, the extinction of animal heat is, cceteris pariljus, as the 
rapidity with which it proves fatal. In chronic diseases, the 
body parts with much of its heat during life. 

Some important medico-legal cases which have lately occurred 
(Cases of Hopley, 1860, Doidge, Gardner the Sw’cop, and .Tesse 
MTherson, 1862), have shown the necessity of examining this 
subject more closely, with a view, if possible, of determining the 
rate of cooling of the dead body, and the time of death. Ac- 
cordingly l)rs. Taylor and Wilks have recorded a series of 
observations on bodies transferred from the w’ards of Guy's 
Hospital to the dead-house. Out of 100 observations so made, 70 
arc available for a pliilosopbical inquiry, and the facts, when sub- 
mitted to careful examination and analysis, are found to yield 
some instructive results. The bodies when removod from the 
wards to the dead-house, were placed in an open shell, and 
covered only with a shirt, shift, or sheet ; and from the time of 
deposit in the dead-house the temperature of the skin of the 
abdomen was ascertained at various successive intervals, by the 
thermometer. 70 complete observations, recording the tempe- 
rature of the wards and dead-house, as well as of the body, and 
extending over the period from February to June, 1863, gave 
for the wards a range from 50° to 68° Fahr., and for the dead- 
house from 38° to 59°. Though several of the observations 
extended to from 16 to 20 hours, the body, in no case, fell to the 
temperature of the air, the nearest approach to it being in the 
case of a girl set. 19, who died of phthisis, and in whom 16 hours 
after death the temperature of the body had fallen to 52 , that 
of the dead-house being 48°. - It is clear, then, that the cooling 
of tire body, even when covered only by a single layer ot cotton 
or linen, is a very slow process, and that in the case .of a body 
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clothed, or in bed, and in a room of moderate temperature, it 
would be unreasonable to expect the cooling of the body till the 
lapse of upwards of 24 hours at the very least. It ought also 
to be understood that the temperature of the body, when first 
ascertained two hours after death, in 18 instances presented a 
maximum of 88^, a minimum of 76°, and a mean of 83°; also 
that on an average the rate of cooling is about one degree per 
hour. If then, in any case, we assume the teinjierature of the 
abdomen at death to have been 90°, and the temperature of the 
air 60°, it would not be reasonable to expect the temperature of 
the abdomen to have fallen to that of the air till the lapse of at 
least 30 hours. Tliese statements are the result of an analysis 
which we have made of the facts contained in the tables.* But 
these facts and inferences must be applied to individual cases 
with great caution ; for not only have w'e every variety of cause 
of death (both disease and accident), but an unusual exposure of 
the body ; and a rate of dboling, which though on an average 
about a degree an hour, was in some cases as low as *|°, and in 
others as high as 2°, 3°, or even 4°, 

By extracting from the tables the cases of death by accident, 
eight in number, assuming the rate of cooling from the period of 
death to the date of the first observation to have been equal to 
that subsequently ascertained, and disregarding the ascertained 
temperature of the deiul-house, I have obtained the following 
figures as applicable to death by violence, followed by free ex- 
posure of tlie body to the air with a single light covering : — 
average temperature of abdomen at death, 83° ; range of tempe- 
rature of abdomen at death, 79° — 89° ; rate of cooling per hour, 
about 1°, or approximutively 13° in 11 hours. These are the 
most precise data w^e now possess applicable to cases of violent 
death ; and we cannot approximate nearer to the truth than by 
assuming a temperature at death of 83°, and a rate of cooling 
per hour of more than one degree if the body is exposed, or less 
than one degree if it is clothed. 

The use of the thermometer may be very properly insisted on 
in every case, as much more satisfactory than the sensations of 
the observer ; and it is not to be doubted that very incorrect 
inferences may be drawn from the sensation of cold as imparted 
to the hand of an observer on touching the hands or feet, the 
nose or ears, of a corpse recently dead. A man must have little 
experience of living bodies who does not know what a sensation 


* * On the Cooling of the Human Body afler Death.* By Dr. Alfred S. 
Taylor and Dr. Wilks; ‘ (iuy’s Hospital Keports,* Oct. 1863, p. 164. 
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of icy coldness may be imparted to the warm hand by contact 
with the hands or feet of another. 

Cadaveric rigidity — Jligor mortis . — For some time after life 
is apparently extinct, the muscles continue to contract when 
stimulated. The extreme duration of this irritability, even in 
the muscles of voluntary motion, does not exceed two or three 
hours; and when it ceases, cadaveric rigidity sets in. The ex- 
periments of Vulpiaii and Browif-Scquard show that this irrita- 
bility of the muscles lasts longer in a low temperature than in a 
higher one ; and the last-named author proved by experiment 
that both the contractility of the muscles might be restored, and 
the rigidity of the corpse be destroyed for a time by in jecting de- 
fibrinated arterial blood, or aerated venous blood, into the vessels 
also that the rigor mortis may be hastened by exhausting the 
irritability of the muscles by powerful and repeated galvanic 
shocks. 

This phenomenon occurs in all classes of animals alike, and is 
the first certain evidence of death. It makes its appearance 
long before the body has cooled, and commences in those parts 
that lose their boat the latest. It may even sot in before the 
heart has ceased to beat. On the other hand, it may be delayed 
twenty-four hours or more; and it may last for a few minutes or 
for several days, or even as long as two or three weeks. Its 
seat is in the muscles, and it is due to the coagulation of the 
muscle plasma, and the formation of myosin, or muscle fibrin. 
Ho long as the muscles remain entire, the limbs continue in- 
dexible, unless great force be used; but wdien they are cut or 
torn, the rigidity ceases. It takes place in all positions of the 
trunk and limbs, without changing those positions. It shows 
itself successively in the muscles of the back, of the head and 
lower jaw, those of the face, in those of the neck and chest, 
in the arms, in the legs : and it disappears nearly in the same 
order ; the muscles of the lower extremity often remaining rigid 
when those of the trunk and upper extremity have resumed their 
state of relaxation. It is entirely independent of the nervous 
system, for it comes on after the nerves have ceased to be excited 
by the galvanic fluid. A division of the nerves, even the removal 
of the brain, does not prevent it ; and in death from apoplexy or 
hemiplegia, the paralysed limb is aftected in the same way, and 
to the same extent, as the sound one. It is strongly marked 
and persistent in muscular subjects, and, as a general rule, it 
lasts long when it sets in late. In death by lingering diseases, 

* See Savory’s fourth lecture on ‘ Life and Death’ for several facts cited in 
this chapter. 
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such as low fever, consumption, and scurvy, and the diseases of 
old age, the rigidity sets in very speedily, and disappears again 
in the course of one or two hours. It also sets in very soon in 
animals over-driven or hunted to death, in soldiers killed late in 
a battle, and in persons exhausted by convulsions (Savory). It 
may even set in immediately after death, so that muscular con- 
traction passes into the condition of muscular rigidity, without 
the occurrence of an intermediate stage of relaxation. This con- 
dition has been termed ‘cadaveric spasm.* The spasm of 
strychnia poisoning is said to pass thus directly into cadaveric 
rigidity, thougli some recognise a short interval of relaxation. 
It is not an unusual occurrence in cases of violent and sudden 
death, especially where there has been great nervous excitement. 
It has been specially observed in some cases of death in battle, 
in which the very attitude and expression at the moment of 
death are retained, and weapons are found grasped in the hand. 
And as the soldier will be found grasping his riHc in the act of 
taking aim, so will the suicide or murdered person be found 
clutching tlie object he held the moment before. This fact is of 
great imiiortance in a medico-legal point of view. Thus, a razor 
or pistol found firmly grasped in the hand of a dead man would 
afford a strong presumption of suicide. It could not be success- 
fully imitated by a murderer. The cause of this sudden transi- 
tion of spasm into cadaveric rigidity is not satisfactorily made 
out. On the other hand, in death by acute inflammation of the 
stomach or viscera, by irritant poisons, whether mineral, vege- 
table, or aerial (provided they exert no specific influence on the 
contractile powers of the muscles), the rigidity is for the most 
part slow in making its appearance, strongly developed, and lasts 
for a considerable time. After death from cholera rigidity is said 
to commence, very early, and to last four or five ^ days. It is 
slow in showing itself in death from apoplexy, hasmorrhage, 
wounds of the heart, decapitation, injury of the* spinal marrow, 
and asphyxia. Its duration in poisoning by carbonic acid is very 
considerable, and in one case Nysten found that it continued 
seven days. On the other hand, in poisoning by sulphuretted 
hydrogen, rigidity does not occur; and Casper alleges that it 
either does not take place after narcotic poisoning, or lasts a very 
short time. It is slightly developed, and of short continuance, 
in the new-born infant. A low temperature, and recent indul- 
gence in spirits, are mentioned by Casper as favourable to the 
persistence of cadaveric rigidity ; and in those cases where it 
lasts longest he has found it to coexist with putrefactive changes. 
— (* Handbook/ vol. i. p. 30*.) 
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Cadaveric rigidity cannot be mistaken for tbe stiffness caused 
by intense cold, nor for any other Condition of the dead body. 

The muscular rigidity present during life in such diseases as 
catalepsy and tetanus, is readily distinguished from cadaveric 
rigidity by forcibly bending the limb : if due to a vital contraction, 
it resumes its position, which does not happen in the rigidity of 
death. 

Iligidity, then, is a certain sign of death, and not to be con- 
founded with any state of the living body, and as it supervenes 
after the extinction of muscular irritability, it is a sure indication 
of the hopelessness of attempts at resuscitation. 

Cadavefic Lividity^ or Sypostdsis. — This, too, is an infallible 
sign of death, not requiring to be distinguished from any condition 
of the livii^ body. 

In the iaterval between the extinction of life and the com- 
mencement; of putrefaction, the body falls more and more under 
the influence of physical laws. The skin loses its elasticity, and 
the flesh its firmness, and the blood, \^iich was equally distributed 
througli tie body, now gravitates towards the most depending 
parts. Icfence the paleness of some parts and the deep violet* 
tint of others, the discoloration of the occiput and back^ and of 
the lowest lying parts of the intestines, lungs, aWl brain. These 
discoloured patches begin to form, on the kverage^ in from 8 to 
12 hours after death. Tbe seat of the lividity is determined by 
the poshire of the body,; so that jf it be placed on the face, it will 
occupy the anterior part of the body and of the viscera.* If again, 
alter discolorations have formed on the back, the body be turned’ 
while still warm, and before the blood has coagulated, they will 
disappear. These discolorations are often very extensive, and 
when the body lies on a smooth surface, uniform in tint ; but if 
the surface is uneven, the discolorations are interrupted and 
irregular. The pressure of the clothes produces the same effect ; 
so that a careless observer might mistake the marks of clothes 
fastened round the neck for the effect of strangulation, or isolated 
patches for severe bruises. 

The extent and amount of discoloration are proportioned to the 
quantity of the blood, so that its prevalence through the whole 
body indicates a general fulness of the vascular system, and vice 
versdL Sudden death, unattended by loss of blood, is characterized 
by eJ^nsive lividity ; but lividity is not absent evep in cases of 
deatl from haemorrhage. 

Tlis subsidence of the blood explains the diminished intensity 
of colour in parts which had been the seat of the less severe and 
moip diffuse forpas of inflammation. But the appearances pro- 
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duced by such acute inflainmation as follows burns and scalds, 
blisters, and strong friction, ahd the action of the more violent 
irritant poisons on the internal parts, are permanent, and quite 
distinct in the dead body. 

Cadaveric lividity must not bo mistaken for ecchymosis or 
extravasation into the cutaneous tissues, the result of injury. 
They are easily distinguished from each other by making an 
incision into the discoloured spot. In hypostasis the cut surfaces 
will exhibit a few puncta erv^nta^ or bloody points, which are the 
open mouths of small blood-vessels, while in ecchymosii the blood 
will be found diffused into the cutaneous tissues. 

As hypostasis consists simply in the gravitation of the blood, 
whether externally in the skin, or internally in the viscera, it is 
of importance that this vascularity of the internal p^rts .should 
not be niMaken for the signJ of inflammation. Mistakes of this 
kind have been made in reference to the brain, lungs, and 
intestinal canal. 

In connexion with this subject of the subsidence of the blood, 
it will be necessary to notice the coagulation and consequent 
separation of the constituents of the blood which takes ^la'ce after 
death. This subject was ably treated by Sir James Piget, in a 
paper published many years since.* He there shows' that the 
blood contained in any cavity or vessel of thetbody at tlie time of 
death, coagulates as it would do if drawn into a Imsin^^or other 
vessel, during life ; that the part of the blood which oocapies the 
highest position in the body, like the huffy coat of inflammation 
in blood drawn during life, is least coloured, and that which lies 
lowest the most ; that such highest portion may be like a nearly 
colourless jelly* while the lowest has a deep blue or black colour ; 
that this port-mortem separation is distinguishable from ^imilar 
separations during life, inasmuch as the latter adhere in ' layers 
(as in the sac of an aneurism) to the containing cavity or Vessel ; 
and lastly, that, in most cases, the blood does not coagulate in 
the body till the lapse of from four to six, eight, or more, hours, 
but yet coagulates within a few minutes of being let out of the 
vessels. Sir James further shows that these phenomena pi post- 
mortem coagulation may have a practical application in deter- 
mining the posture in which the body was left for some time 
after death ; and he gives in illustration the case of a man inffer- 
ing from expessive dyspnoea, who died sitting up with his, head 
resting on his knees, and so remained for three or four hours 
after death. The ^relative position of the constituents of* the 

* On the Coagulation of the Blood after Death : ' London Medical Ga^tte,’ 
Vol. xxvii. p. 613. ' 
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coagula, the exact reverse of that usually observed, justified the 
opinion expressed before the facts of the case were known to 
Sir James, that the body bad not been laid out in the usual 
manner. 

Besides these discolorations caused by the blood which follows 
the course of the vessels, there are others due to transudation. 
Thus the parts in contact with the gall-bladder are deeply tinged 
with bile ; and the eye shrinks from the .transudation of the 
aqueous humour.* 

Putrefaction . — The chronological sequence of the phenomena 
characteristic of putrefaction, both externally and internally, has 
been minutely described by Casper, and may afford some indica- 
tion of the time that has elapsed since death. 

External phenomena . — The first sign in point of time is the 
well-known greenish discoloration of the abdomen. This may 
take place in from one to three days after death. Within the 
same period the eyeball becomes soft, and yields to the pressure 
of the finger. After three to Jive days the green coloration 
has become deeper, and spread over the entire abdomen, inclu- 
sive of the genitals, on which the colour is of a dirty brown, 
green appearance. At the same time large or small patches of 
green begin to make their appearance on other parts, particularly 
on the back, the lower extremities, the neck, and sides of the 
chest. Gas is developed in the abdomen, and in consequence a 
quantity of bloody froth begins to exude from the mouth and 
nose. In about eight to ten days the discoloration has become 
darker, and the strong odour of putrefaction is well developed. 
The abdomen is distended with gas. The cornea has fallen in 
and become concave.. The sphincter ani is relaxed. In certain 
parts of the body the cutaneous veins are seen as red cords in the 
midst of patches of paler colour. Fourteen to twenty days after 
death, the body has become greenish-brown throughout. The 
epidermis has become raised and peeled off in patches. The 
abdomen and thorax are blown up. The cellular tissue is like- 
wise inflated, so that the body has a gigantic appearance. The 
features are completely obliterated. The penis is enormously 
swollen. The nails are loose and easily detached. The hair is 
also loose and easily pulled out. 

The subsequent progress of the putrefactive changes is very 
variable, according to the temperature and the medium in which 
the body lies. This fact is recognised by Casper, who states that 
a body far advanced in putrefaction, " at the expiration of one 
month, cannot with certainty be distinguished from one {cceteris 
paribus) at the end of 3-5 months.” 
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The next stage is that of Colliquative l^utref action. 

The thorax and abdomen have burst open. The sutures of 
the skull yield. The orbits are empty, and the tissues generally 
have liquefied, and left the bones exposed. These ultimately 
separate from destruction of the ligaments. 

Internal , — The internal changes first manifest themselves in 
the mucous membrane of the larynx and trachea, which, in from 
3-5 days in summer, and 6-8 days in winter, becomes of a dirty 
cherry -red or brownish-red colour, and ultimately an olive-green. 

The various organs putrefy with different degrees of rapidity. 

The stomach putrefies at an early period. In from four to 
six days after death dirty-red patches appear on the posterior 
wall, and gradually extend over the whole interior. The mucous 
membrane becomes soft and pulpy. These changes are some- 
times mistaken for the effects of corrosive poisons. 

Next Ibllow the intestines j then the spleen ; after this, the 
liver, which, however, may remain firm and compact for some 
months after death. Putrefaction commences with a green 
colour in the diaphragmatic surlace. The brain follow's next. 
It collapses after death, and j)utrefaction commences in the line 
of the vessels, from without inwards, proceeding from the base. 
In two to three weeks it becomes quite difiliient. The brain of 
children, however, is the first organ to be destroyed by putrefac- 
tion. The heart and lungs resist putrefaction for a long period, 
and traces of disease are distinguishable in them long alter other 
organs are quite decomposed. Orfila detected pneumonia 37, 
and signs of pericarditis 57 days after death. The kidneys resist 
putrefaction for a long time ; the bladder, the oesophagus, and 
pancreas remain still longer. The diaphragm may bo distin- 
guished even after four to six months. 

The uterus resists putrefaction longest of all. It still remains 
comparatively fit for examination when %ll the other organs are 
far beyond that state. It enables us to distinguish the sex after 
the complete destruction of all the other soft parts. 

Casper relates a case w here nine months after death the uterus 
was found in a fit state for examination, so that he could answer 
the question whether the deceased were pregnant at the time, 
and this after all the other viscera were completely gone, and the 
bones almost separated from each other by the process of colli- 
quative putrefaction. 

Modifications of the Putrefactive Process , Saponification 
— Adipocere. — Instead of passing through the various stages 
above described, the tissues may become saponified, and be con- 
verted into the substance known as adipocere* This pecu- 
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liar transformation of dead bodies was first observed by Four- 
croy, at the end of the last century, during the removal of 
bodies from the Cemetitire des Innocens at Paris, Adipocero has 
an appearance intermediate between fat and wax, and hence the 
name given to it. It is a white or brownish, soft, unctuous sub- 
stance, which becomes lighter and harder when dried. It con- 
sists of a union of fatty acid with ammonia, so as to form an 
ammoniacal soap. Occasionally the ammoniacal base may be re- 
placed l)y calciuin, so as to form a lime soap. This occurs espe- 
cially in calcareous soils, and under*thc influence of water con- 
taining a large proportion of lime salts. It is supposed to be 
formed by the union of the ammonia given off by the decomposi- 
tion of the tissues with the fatty acids of the decomposing fats. 

There is no trace of structure in fully formed adipocere, 
though fragments of unsaponified tissue may be mixed with it. 
It remains for many years unchanged. 

The formation of adipocere depends on the presence of fat; 
and hence it is found more particularly in the fatter parts of the 
body, and more readily the fatter the body. The bodies of chil- 
dren undergo the transformation into adipocero more easily than 
those of adults. 

The presence of water is necessary for saponification. The 
process only takes place in bodies which have been lying in water 
or in a damp soil. The time required for saponification of a body 
is viiriously stated, and no fixed rules can be laid down regard- 
ing it. It was formerly wrongly supposed that a period of thirty 
years was necessary to cause the transformation. Devergie 
states that one year is necessary to cause the saponification of a 
body lying in water, and about three years if it is buried in a 
damp soil. Casper thinks that the formation of adipocere is not 
likely to occur to any considerable extent in less than three to 
four months in water 'tr half a year in moist earth, though it 
may have commenced at a much earlier period. In some cases 
it may bo observed in the space of five weeks in bodies floating 
in water (Taylor). 

Rarely does the whole body become saponified; but many 
examples of this complete transformation were found among the 
large number of bodies disinterred while laying the foundations 
of King's College Hospital. 

Mummification . — Another condition of the body may result 
under certain peculiar circumstances. Instead of undergoing 
colliquative putrefaction, or becoming saponified, the body may 
become dried up or mummified. The name sufficiently indicates 
the appearance which the body assumes. The w'hole body becomes 
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desiccated ; so that the soft parts are retained, but are converted 
into a hard, dry, dusky -looking: substance, closely adhering to the 
bones. The odour resembles old cheese more than that of putrefac- 
tion. The change occurs when the body is subjected to conditions 
which rapidly abstract moisture from the tissues. Therefore 
bodies buried in the dry sands of the desert, or exposed to heat 
and currents of dry air, undergo this change. It is also said to 
occur in arsenical poisoning. In this case the poison acts as an 
antiseptic, opposing the putrefactive changes; so that the hody 
becomes preserved by the gradual process of desiccation. Occa- 
sionally a body is found so completely devoured by worms that 
nothing remains but bones, cuticle, and hair. 

In attempting to draw any conclusions as to the time of death 
from the state of the hody as regards the putrefactive process, it 
is necessary to pay special attention to the external and internal 
causes which affect the progress of putrefaction. 

These are : — ’External. — Temperature, Moisture, and access of 
air; Period, Place, and Mode of Interment. Internal. — Age, Sex, 
Condition of the Ikjdy, and Cause of Death. 

Temperature . — Putrefaction is arrested by a temperature of 
212° and of 32° : in the former case the body is dried by evapo- 
ration; ill the latter the fluids are congealed. The most favour- 
able temperature is one ranging from 70° to 100°. Putrefaction, 
therefore, takes place more rapidly in summer than in winter, 
and, other things being equal, varies with the temperature. 

Mcflsture . — This is an essential condition, without which putre- 
faction cannot begin, or, having begun, cannot continue. The 
lK)dy contains, in all its parts, moisture enough to insure decom- 
position ; but those parts, such as the brain and eye, which contain 
most liuid arc most prone to putrefaction, and dropsical subjects 
putrefy speedily. 

Putrefaction also commences soon, and runs a rapid course, in 
inflamed parts, in bruises, and at the edges of wounds. 

llodici which have remained some time in the water, and are 
then exposed to the air, putrefy more rapidly than those that have 
not been immersed ; but in bodies which remain in the water 
putrefaction goes on slowly, from the contact of air (a condition 
highly favourable to putrefaction) being prevented. 

On the other hand, dryness of the air retards or arrests. .putre- 
faction. Hence the preservation of the bodies of travellers on 
sandy deserts. A rapid current of air has the same effect by 
promoting evaporation. But a moist and stagnant atmosphere 
encourages putrefaction, by retarding evaporation no less than by 
supplying moisture. 
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Access of Air . — That the presence of atmospheric air promotes 
putrefaction is shown by the slow development of gas that takes 
place when blood or flesh introduced into a vessel through 
menairy, so as to exclude all the air which does not attach to the 
substance introduced j also, on the other hand, by the preservation 
of flesh in atmospheres not containing oxygen, such as hydrogen 
and nitrogen ; less completely in atmospheres in which oxygen is 
chemically combined with some other gas, as in carbonic acid and 
nitrous acid ; also in atmospheres filled with vapours that absorb 
oxygen, such as turpentine. Oxygen, taken separately, promotes 
putrefaction more than any other gas, but when combined with 
nitrogen, as in the atmosphere, its activity is greatly increased. 
But it must be remembered that the free access of air also affords 
the most favourable condition for the access to the body of the 
germs, which are now generally regarded as the active agents in 
the putrefactive process. 

Heat, moisture, and free access of air, then, are the conditions 
most favourable to putrefaction ; and in judging of the time at 
which death took place, we should well weigh the amount of 
influence each of these agents has brought to bear on the result. 

Period, Place, and Mode of Interment. — Periods — Bodies 
putrefy much more speedily in air than in the ground. Hence 
the longer interment is delayed, the greater the changes they 
undergo. Thus, Orfila observes, that if, during summer, a body 
be exposed for five or six days, and then interred, it will have 
undergone at the end of a month as much change as it would 
have done at the end of seven months, had it been interred 
at once. 

Site . — In dry elevated situations, putrefaction goes on slowly : 
in low sw’ampy grounds, rapidly. SoiL — A dry absorbent soil 
retards, a moist one accelerates, putrefaction. In sand or gravel 
the change goes on slowly, and adipocere is rarely met with : in 
marl or clay, and in loose mould, especially that which is impreg* * * 
nated with animal or vegetable matter, more quickly (except peat, 
which retards putrefaction). The deeper the grave, coiteris 
paribus, and the more completely the body is defended from the 
air by clothes or coffin, the slower the putrefaction. It is rapid 
where the body is in contact with the soil, but very slow where 
it is buried in a coffin hermetically sealed.**** 

Age , — Other things being equal, the bodies of children putrefy 

* CoDAiilt Orfila’s ‘Traits des Exhumations Jurldiques/ and Bevergie’s 

* M^deciue Legale,’ which contains the marrow of Ortila’s observations, with 

his own account of the changes produced by putrefaction in the water. See 

also Casper’s Handbook, vol. i. p. 30. 



254 


REAL AND APPARENT DEATH. 


more speedily than those of adults and aged persons, and the 
bodies of old persons more rapidly than those of adults. 

Sex . — According to Orfila, putrefaction is more rapid in women 
than in men. He attributes this to the greater quantity of fat 
whi(rh they contain, an explanation which, though not quite 
satisfactory, agrees with the fact that the corpulent putrefy more 
readily than the lean and emaciated. Casper, who disputes the 
influence of sex, observes that the bodies of women dying during, 
or soon after child-birth, putrefy very rapidly. 

Condition of Body and Came of Death . — Putrefaction takes 
place most speedily in bodies filled with fluid. Accordingly, it is 
very rapid after sudden death, and death from acute disease 
{e.y. 15 hours in a woman dying from hydrophobia in mid-winter 
— Sauvage) ; slower after death from hmmorrhage, and from 
chronic disease, unless complicated with dropsy, or extensive 
structural change, as in typhus, and typhoid fevers, small-pox, 
erysipelas, &c. 

M^hat is true of the entire frame, is true also of parts of the 
body ; for those which are full of fluid at the time of death, 
through inflammation, congestion, or dropsy, wounds or bruises, 
putrefy more rapidly than healthy and entire structures. In some 
instances, as in low fevers, putrefaction attacks the extremities 
before the trunk has ceased to live. 

It was formerly believed that the bodies of persons destroyed 
by poison putrefied very rapidly ; but this is now known to bo a 
mistake. Casper specifies phosphorus, alcohol, and sulphuric acid, 
as poisons that retard putrefaction, and though he classes smoke 
and carbonic acid with sulphuretted hydrogen and narcotic poisons, 
as hastening it, it appears from three cases rei)orted by Devergie, 
that in death by carbonic acid the process is decidedly retarded. 
Arsenic, and the other mineral poisons, act as antiseptics. Animal 
and vegetable poisons have probably no effect either way ; but 
persons killed by them putrefy rajiidly, as in other cases of speedy 
death. There is reason to believe that putrefaction takes place 
with unusual rapidity in animals driven soon after a meal and 
dying suddenly ; in men dying suddenly during violent exertion 
and in soldiers killed late in battle. » 

Putrefaction in Water . — More dependence is to be placed on 
the criteria laid down for determining the period of death of 
bodies which have remained in the water, than of those exposed 
to the air or interred, for the obvious reasons, that the tempera- 
ture of the water is more uniform, and the body, unless when it 
rises to the surface, is protected from the air. As Devergie, 
whose official position at the Paris Morgue has given him unusual 
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means of observation, places much reliance on the signs by which 
the period of death is determined in the drowned, the following 
account based upon his description is subjoined : — 

The bodies of the drowned arc subject, like those who perish 
in other ways, to loss of heat and rigidity, and to putrefaction, 
but in a modified form, accompanied by the formation of adipocerc. 
One of the first changes, which may be seen as early as the third 
or fourth day, consists in bleaching of th^ skin of the hands. 
At the end of a week the body is found supple, and the skin of 
the palms of the hands very white. A week to twelve days of 
immersion bleaches tlie backs of the hands, and softens and 
bleaches the face. At the end of a forlmyht tlie hands and feet 
are bleached and wrinkled, the face slightly swollen with spots of 
red, and the middle of the sternum has a greenish tint. At the 
end of a month the hands and feet are completely bleached and 
wrinkled as if by a poultice, the eyelids and lips arc green, the 
rest of the face reddish-brown, and the front of the chest presents 
a large patch of green with a reddish-brown spot in the centre. 
At the end of two months^ the face is swollen and brown, and the 
hairs are but slightly adherent: much of the skin of the hands 
and feet is detached, but the nails have not separated. At two 
months and a half the skin and nails of the hands are detached, 
and the skin of the feet, but the toe-nails still adhere. In the 
fcjnale, reddish discoloration of the subcutaneous cellular tissue 
of the neck, of that which surrounds the trachea, and of the 
organs contained in the cavity of the chest ; partial saponification 
of the cheeks and chin ,* suj^erficial saponification of the mammae, 
the axillas, and the anterior part of the thighs. At three months 
and a half the skin and nails of the hands and feet completely 
removed ; part of the hairy scalp, of the eyelids, and of the nose, 
and the skin of many parts of the body destroyed; and the face 
and upper part of the neck and axillae partially saponified. At 
four months and a half nearly total saponification of the fat of 
the face, of the neck, of the axillae, and of the anterior part of 
the thighs; commencing earthy incrustation of the thighs; 
incipient saponification of the anterior part of the brain ; opaline 
state of the greater part of the skin ; almost entire separation 
and destruction of the hairy scalp; calvarium denuded and 
beginning to be very friable. 

^ As to more remote periods no accurate approximations can be 
given; but Devergie alleges that the above signs have been re- 
peatedly applied with complete success to bodies that had been 
in the water for unknown periods* 

The foregoing description applies to bodies immersed during 
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winter. Bodies immersed in summer undergo the same changes 
much more rapidly. Thus, 5 to 8 hours in summer correspond 
to 3 to 5 days in winter ; 24 hours to 4 to 8 days ; 48 hours to 
8 to 12 days ; 4 days to 15 days. Thus on the average the same 
changes in summer take place from three to five or six times as 
rapidly as in winter, or even more promptly than. that, the 
changes in spring and autumn being intermediate. 

That development of gas within the body which causes it to 
rise to the surface, takes place slowly in winter, and the'*' body 
rarely floats in less than six weeks or two months. But the same 
change takes place in summer from the 14th to the 16th day, or 
oven earlier. In some instances the body becomes buoyant at a 
much earlier period than cither of those now indicated. 

Of the subject of putrefaction generally, as a means of fixing 
the period of death, it should be observed that it is, from the 
nature of things, surrounded with difficulties, in consequence of 
the marly elements that must have combined to produce these 
changes in the body. So that we read without surprise the 
following statements: — “On the 20th March, 1848, 1 examined 
the bodies of fourteen men, almost all of the same age, 24-30 
years, previously occupying precisely the same social position 
(workmen of the lowest class), all lying together in the same 
part of our dead-house, who bad all mot the same death, 
having been shot on the barricades on the 18th of March, and had 
all notoriously died at the same time.'' And yet I can testify 
that in no one case did the signs of putrefaction resemble those 
of another." (Casper’s Handbook, vol. i. p. 33.) “An old 
couple of about the same age, 50-60 years, were suffocated dur- 
ing the night by carbonic acid gas. Up to the time of our 
examination, these bodies had been exposed to precisely similar 
influences, and yet, on the fourth day after death (in November), 
the body of the man was quite green, both on the abdomen and 
the back, and the trachea was Wwnish-red from putridity, &c., 
while his uncommonly fat wife was perfectly fresh both outside 
and in." (Ibid. p. 34.) In the face of facts like these, we find 
both French and German authors speaking with much confidence 
of the value of the signs of putrefaction; and Casper himself 
stating that at a similar average temperature putrefaction in the 
open air, in water, and in a coffin, will have advanced equally 
after the lapse of one, two, and eight months respectively. 

SUDDEN DEATH. 

That cases of sudden or speedy death are not uncommon may 
be inferred from the fact, that upw'ards of 3000 sudden deaths 
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occur year by year in England and Wales from causes not ascer- 
tained, over and above the 15,000 returned as due to violent 
causes, of which the greater number also belong to this class. 
I’hough it may not always be possible to ascertain the true cause 
of death, some advantage may arise from a discussion of some of 
the common causes of sudden and speedy death, coupled with 
some accoutit of those appearances in the body which are most 
characteristic of different modes of dissolution. 

A temporary suspension of the heart’s action is the chief sign, 
of apparent death ; a total arrest of its contractions is real death. 
Some vital endowments of Umj blood and mnscles survive this 
cessation of the circulation ; and the lingering irritability of 
the heart itself, and es])ecially of the right anricle, fiirms our 
ground of hope in using means of resns(;itation. This sus- 
pension or total arrest of the heart’s action, or, in other words, 
apparent or real death, may be brought about by different causes 
of wbicli some act directly on the heart, others indirectly through 
the lungs. 

I'he causes of sudden death which act directly on the heart are 
— 1. titmciural di8ea8f<s. of ike heart itself and of the laige 
vessels, 2. Nervous shocks paralysing its muscles. 3. Causes 
cutting off its supply of plood. 4. Causes destroying the stimu- 
lant property! of the Hood. 

1. The structural diseases of tlip heart and large vessels — 
hypertrophy, valvular disease, aneurism, and ossification of the 
heart, aorta, or coronary arteries — arc readily discovered on post- 
mortem examination. But there is reason to believe that 
atrophy and fatty degeneration of the muscular tissues of tlio 
heart are occasionally overlooked. In two cases related by 
•Sir James Paget, death really due to fatty degoneraliou was be- 
lieved to have been caused by poison. 

2. The nervous shocks of sufficient force to paralyse the heart, 
and to occasion instant or speedy death, may he caused by strong 
and suc\dcn emotions of fear and joy, by lightning and the sun- 
stroke, by heavy blows on the head or pit of the stomach, by 
violent exertion causing sudden effusion of blood on the brain (of 
which one case has (wrae under our notice), by large drafts of cold 
water swallowed when the body is heated, and by a few of the 
more active poisons in full doses. 

3. The supply of blood necessary for the heart’s action may be 
cut off by profuse hmmorrhage. 

4. The proper constitution of the blood may be destroyed me- 
chanically by the admixture of air introduced into the veins 
during operations on the neck, shoulder, or axilla; and chemically 

8 
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by poisons directly introduced into the circulation. This contami- 
nation of the blood i»lays an important part in death by all active 
and deadly poisons, whether inhaled or sw^allowed. 

Of the causes of sudden or speedy death which act indirectly 
on the heart, the most common is that arrest of circulation 
through the lungs which attends the several forms of su/Tocation. 
A similar arrest is the intermediate link between the less severe 
nervous shocks, and the ultimate arrest of tlie heart's action. , 

Several of the foregoing causes of sudden death are at once 
revealed by a careful inspection of the body ; but those which 
have not given ri.'-e to any structural change may yet occasion 
such inarKed changes in the distribution of the blood through the 
body, and in and about the heart, as to aid us in our inquiries 
into the true cause of death. Thus, death from the rapid loss of 
blood would be indicated by pallor of the sni'face, and tlie empty 
and contracted state of all the cavities of the heart; death from 
shock suddenly arresting the circulation, by a distended state of 
all the cavities; and deal h from sulfocation by violet ])atehes on 
the surtacc, and distension of the right side of the heart with 
dark blood. 

The causes of sudden death, and the post-mortem appearances 
by wliicli they are indicated, may bc.moje fully discussed by 
adopting the well-known classification of Hicliat — namely, death 
beginning at the head, heart, and luncjs res})ectively. 

Svdden l)(afh covinuncinfl at the. II carl. — S^rcope . — The 
phenomena uhicli attend this form of death arc: — Pallor of the 
face and lips, cold sweats, dizziness, dimness of vision, dilated 
pupils, gasping and sighing respiration, a slow, weak, and irregu- 
lar pulse; to which arc sometimes added nausea and vomiting, 
restlessness and tossing of the limbs, transient delirium and con- 
vulsions. On irupccting the body, tlie vessels generally are found 
to contain little blood, and the heart to he nearly or quite empty, 
and contracted. This empty state of all the cavities of tlie heart 
contrasts strongly with their distended state in the rare eases of 
death originating in the brain, and acting directly upon the 
heart; and not less strongly with the distended condition of the 
right side of the heart, and em] ly state of the lett, which occurs 
in death commencing in the lungs. 

Sudden Death commenting at the Dead . — Injures to the 
nervous centres may act directly on the heart, and stop its con- 
tractions: or they may first affect the respiration by jiaralysing 
the re^Jlira^()ly muscles. When tlie heart is directly affected, the 
circulation is, as it were, aisrcted and tixid in wl at may be 
termed its normal state, each side of the heart containing its due 
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proportion of blood, and all the cavities being distended from its 
sudden loss of power to propel its contents. This mode of death 
has been designated asthenia. When, on the contrary, the 
muscles of respiration are paralysed, the post-mortem appearances 
will be those presently to be described under the head of apnma. 

Sudden Death commencing at the Lungs {Asphyxia). — The 
term asphyxia, literally taken, means pulselessness. It is now 
understood to mean real or apparent death due to a suspension of 
the function of respiration, — a mode of death much better defined 
by the term apnosa^ of wliich the following are the chief causes : 
— 1. Cessation of the action of the muscles of Respiration. 2. 
Cessation of the action of the Lungs themselces. 3. Exclusion of 
air from the Leungs. 

1. Cessation of the Action of the Muscles of Respiration may 
be due to inertia of the muscles themselves, Irom cold or debility ; 
to a loss of nervous influence^ as from division of the upper part 
of the spinal cord, or of tlie pncumogiistric and phrenic nerves; 
from the lightning stroke, and from apoi^ectic seizures; to mecha- 
nical restraiuty as by pressure on the chest. or abdomen; or to 
tonic spasrn^ as in death from Tetanus or Hydrophobia. 

2. Cessation of the Action of the Lungs may be due to a divi- 
sion of the eighth pair of nerves; or to a mechanical obstacle, 
such as the admission of air into the pleurae, or the intrusion of 
the abdominal viscera through a wound in the diaphragm. 

3. The partial or complete Exclusion of Atmospheric Air 
from the Lungs may be brought about by the entire absence of 
air, as in a vacuum ; or by its extreme rarefication, as on the top 
of very lofty mountains. The air, again, may be mechanically 

^ excluded, by a foreign body in the larynx, by submersion, suftbea- 
tion, strangulation, or suspension. liUstly, the place of the 
atmospheric ^'lir may be taken by an irrespirable gas, such as 
nitrogen or hydrogen. There arc other gases which exercise a 
deleterious influence, independent of the exclusion of air. Of tkeso 
some are intensely irritating, as the sulphurous acid gas, chlorine, 
and ammonia ; others, though less irritating, are not less fatal, 
such as carbonic acid, carbonic .oxide, eai buretted hydrogen, 
nitrous acid, hydrosulphuric acid, hydrosulphutc of ammonia, 
arseiiiurettcd hydrogen, and the vapour of hydroc.yanic acid. 
These, as well as the simply irritant gases, may act mechanically 
by causing spasmodic closure of the glottis. 

To this list of the causes of apiima may be added certain dis- 

* The term opnoea has been applied by physiologists to the cessation of re- 
spiration when the blood is kept oxygenated by ariifieial means. 'I hip double 
meaning is inconvenient. The term is here used in the old sense of asphyxia. 
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eases of the lungs, as hepfitization, fedema, or tubercular infiltra- 
tion, which fill the air-cells, and prevent respiration. 

The symptoms of apnoca are more or less strongly marked 
according as the asphyxiating cause acts suddenly or slowly. If 
the air is suddenly excluded, as by mechanical compression of 
the trachea, complete submersion, or the inhalation of a gas which 
causes spasmodic contraction of the glottis, the symptoms are 
urgent, and run a rapid course. The suflerer struggles violently 
for breath, and uses strong efforts to remove the obstruction. 
The face flushes, and soon grows turgid and livid; the veins of 
the head and neck swell; the eyeballs start from their sockets; 
and the swollen tongue protrudes between the teeth. A short 
attack of giddiness, with bright spots before the eyes, and ring- 
ing sounds in the ears, is follow^ed by loss of consciousness, con- 
vulsions of the limbs, and relaxation of the sphincters, with 
expulsion of the prostatic fluid, of the urine, or of urine and 
fajces. In tw'O or three jninutes, if relief be not given, life is 
extinct. 

When the asphyxiating cause acts more slowdy, the symptoms 
are modified, and succeed each other at longer intervals. Tliere 
Is a feeling of constriction in the chest, from which the sufferer 
tries to free himself by strong voluntary efibrts to ijispire, or by 
the involuntary efforts of yawning or sighing. A dull heavy pain 
ill the forehead, with giddiness, dimness of sight, and toi’por of 
the intellect succeeds, and gradual loss of sensation and voluntary 
motion. Still, the functions of respiration and circulation continue, 
us shown by almost imperceptible movements of the walls of the 
chest, and pulsations of the heart scarcely sensible to the hand. 
This imperfect state of respiration and circulation is followed by 
the entire cessation of those functions, and by complete loss of 
motion, voluntary and involuntary. At this poin^ of time the 
fulness of the capillary system begins to show itself, by a deep 
violet discoloration of the face, which also extends to the liands 
and feet. Some portions of the trunk and extremities exhibit 
spots more or less extensive, of the same colour. At length, 
the capillary circulatioii ceases, and the state of apnoea is com- 
plete. 

In some cases, the asphyxiating cause, acting more slowdy still, 
induces a sleep which terminates, without sofl’ering, in death ; in 
other instances, the sensations are even pleasurable, consisting 
of a display of heantiful colours or of jileasant landscapes before 
the eyes. There is still another class of cases in which tlie sufferer, 
suddenly roused from a state of torpor to a vivid and painful 
perception of his state, tries to escape from the death which 
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threatens him, but his strength fails, and he falls to the 
ground. 

The post-mortem appearances are the following : — Patches of 
rosy, bright red, or violet discoloration on the face or on other 
parts of the body, as much on the least as on the most depending 
parts. Thg eyes usually prominent, firm, and brilliant. The 
mouth in some cases expressive of calmness, in others of suifcring. 
Cadaveric rigidity strongly marked and persistent. The venous 
system of the brain commonly full of blood, but its substance 
presenting, when divided, few bloody points. Sometimes the 
ventri(des contain scrum ; sometimes blood is edused at the base, 
in the substance, or on the surface, of the organ. The base of 
the tongue is almost always injected, and its papillm are strongly 
developed. The lining membrane of the epiglottis, larynx, and 
trachea, of a deep red colour, becoming more intense as we 
approach the last ramifications of the air-tubes. The air-passages 
often contain a bloody froth. The lungs are so much distended 
and enlarged as to project over and conceal the pericardium. 
They are of a deep violet colour, and when cut into and com- 
pressed, large drops of black, thick, liquid blood exude. The liver, 
spleen, and kidneys, are also gorged with blood. The veins of 
the heart are distinctly traced on its surface, its right cavities 
and the large venous trunks are gorged with black, thick, liquid 
blood ; but its left cavities are found nearly or quite empty. 

Such are the appearances present in death by apneea in its un- 
mixed form ; as in death by carbonic acid. But they are not all 
present in every case, nor, if present, equally marked in all. 

Theory of Apnoda (Asphyxia ). — When air is prevented from 
reaching the lungs, the blood does not undergo its usual change 
from venous to arterial ; and venous blood does not support the 
vital functions of the several organs so completely as arterial 
blood does. Some, indeed, have supposed that venous blood is a 
positive poison'j so that it is much vrorse for an organ to be 
supplied exclusively with venous blood than to receive no blood 
at all. 

On this assumption, the cessation of the heart’s action may be 
explained in one of thrpe ways ; — By the circulation of venous 
blood through the coronary arteries in place of arterial blood ; 
by the venous blood failing to excite the left cavities of the heart 
to contraction ; or by the nervous centres, in consequence of the 
circulation of venous blood through them, failing to supply the 
requisite motive power. 

Whether venous blood is directly poisonous, and worse than no 
blood at all, has been the subject of numerous experiments. 
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Kay has shown that it has no deleterious influence on the muscles, 
by comparing the contractility of a limb from whi(;h the supply 
of arterial blood has been cut off with that of a limb supplied ex- 
clusively with venous blood ; and Edwards found .that a cold- 
blooded animal lives longer in an asphyxiating medium than one 
whose heart and bulb of the aorta have been excised. ^ 

As the absence of all circulation through the vessels of the heart, 
or through those of the brain, or through the nerves supplying 
the heart with vital stimulus, would certainly and speedily de- 
stroy life, so would the mechanical exclusion of arterial blood 
from the vessels of those parts, whether by warm water or by 
venous blood. This theory of exclusion, then, is adequate to the 
explanation of death by apuoea. Hut whether the excess of 
carbonic acid, or absence of oxygen, or both together, be tbe true 
cause of the symptoms, tbe essential character of this form of 
death consists in the accumulation of blood in the lungs and right 
cavities of tbe heart, leading to a diminished supply to its left cavities 
and a gradual cessation of the circulation. Hence in death by 
apnoea the left ventricle is found contracted, and nearly or alto- 
getlior empty. The proximate cause of this arrest of (Circulation 
through tbe lungs is of little importance ; the fact is all with 
which, as medical jurists, we have to do. 

On contrasting the post-mortem appearances proper to the 
three inodes of death, syncope, asthenia, and apnena (asphyxia), 
it will be seen, that in the first, all the eftvities of the heart are 
empty, or contain little blood ; in the second all the cavities are 
full ; and in the tliird, the right side is gorged with blood, while 
tbe left ventricle contains little or none. 

It should, however, be borne in mind that the characteristic 
appearances of sudden death, due primarily to the heart, the lungs, 
or the brain, are not always equally marked ; that they may be 
combined with each other in difierent proportions : and that a 
cause usually productive of the one may give rise to the other. 
Thus, a man may be threatened with suffocation (one cause of 
apnoea), and fright may give rise to sudden syncope ; or a violent 
attempt to escape may burst a blood-vessel in the brain, and cause 
apoplexy. 

The following facts relating to sudden death are taken from 
tbe 19th Annual Report of the Registrar-General. Of 416,470 
deaths from all causes, occurring in England and Wales, on the 
average of the five years 1852-56, 13>7n, or about 1 in 30, were 
violent deaths, of which 3045 were due to various forms of 
chemical injury, 3826 to apnena (asphyxia), and the remaining 
JB840 to various mechanical injuries. Of tbe 13,711 violent 
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deaths, 10,057 occurred in males, and 3651 in females. The 
sudden deaths, for the average of the same live years, an? staled 
at 3813 or nearly 1 per cent. (1 in 109). They are distribatcd 
between males and females in the proportion of about 3 to 2. 

The suicides on the average of the same live years am muted 
to 1083, of which 777 were men and 306 women. Of 1041 due 
to ascertained causes, 612 were by various forms of sulFocalion, 
111 by poison, 1 by burning, and the remainder by mechanical 
injuries, among which 210 cut throats, 43 gun-sliot wounds, 
12 other wounds, and 20 falls. The suicides by p )ison of men 
and women respectively were as 6 to 5, by aj)nma as about 3 to 1, 
and by mechanical injuries as about 4* to 1. The greatest number 
of suicides in both sexes occurred between the ages of 15 and 55. 

The i-elative frequency of the several forms of sudden death 
appears, from a work of Ferrario and Sonnoni on sudden deaths 
(1048 in number) occurring in Milan, to be as follows:— 

Head (apoplexy, cerebral concussion, 

vertigo, and coma) 879 or about 4 in 5. 

Heart (iliseases of the heart, angina 

pectoris, aneurism, and hmmorrhage) 150 or about 1 in 7. 
Lungs (aspliyxia, .sullbcative catarrh, 

and ptdmon iry apoplexy) .... 14 or about 1 in 75. 

Difficult labours 5 

The relative frequency of the different forms of sudden death 
classified according to their proximate causes must, however, be 
understood to differ at different periods of life. The above pro- 
portions are obviously those that obtain chiefly among .adults ; 
for sudden deaths in infancy and childliood, if classed a 'cording 
to their causes, would reverse the order just stati*d. Hy far the 
most frequent cause of death in infancy and childhood is to be 
found in tlie lungs, and the least common in the brain ; though 
the fact of Cf3nvulsions being very common in early life might 
lead to the inference that the majority of sudden deaths originate 
in the brain, and not in the lungs. The diseases of the lungs which 
give rise to sudden or speedy death in infants and young children 
are spasmodic croup or laryngismus stridulus, to which Dr. West 
attributes three out of four of the sudden deaths of children 
under one year, imperfect expansion of the lungs at birth (atelec- 
tasis puliiionuin), sudden collapse of the lung, consolidation from 
pneumonia, and sudden serous effusion into the pleura, to which 
ought to be added a disease not mentioned in the paper now 
referred to, pulmonary apoplexy. A not uncommon cause of 
sudden death among the children of the poor is suffocation, as a 
consequence of drinking hot water from the spout of the kettle. 
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Next to diseases of the lunges, sudden death by exhaustion from 
insufficient food, or chronic diarrhoea, is most common, while 
fatal disorders of the brain arc very rarely to be set down among 
the causes of sudden death in infancy and childhood.* Of the 
sudden deaths entered in the tables of the Kegistrar- General 
upwards of one-third occur in infancy. 

SURVIVORSHIP. 

When two or more persons die by the same accident, a ques- 
tion may arise as to which died first; for, in certain cases, the 
suc(!essi(m to })r«)perLy would be secured on proof of survivorship 
even for an instant. 

Little has y(‘t been done towards establishing general prin- 
ci])lcs apjdicablc to this class of iiupiirics, chiefly from want of 
tlie r(‘qnisil c materials. Some of the more accurate results which 
have been attained will be found stated under the following 
heads: — 1. Of the prohahilities ajfbnled hy age and #c.r, irre~ 
sgeciine of the made of deaih. 2. Of Ihe degree in which such 
prohahiliig is affected hg the mode of death, 

I. OF TlTi: J EonAnilJTlES AFFOBDED BY AGE AND SEX. 

Age . — As the body attains its full growth and strength at 
about 27 years of age, or from 25 to 30, and healthy persons 
continue strong and vigorous up to about 50, tliere will bo no 
sufficient gi ound for inferring survivorship in the case of adults 
of the same sex, whose ages range between 25 and 45, or even 
bctw’een 20 and 50, provided the form of death be one in which 
more strength and powxT of endurance is concerned. Before and 
after the ages specified, these will be less ; but still within the 
limits of puberty and old age (say 15 and 60 years) the difference 
will probably he inconsiderable. The probability of survivorship, 
in the case of a middle-aged adult perishing with one under 
puberty or Jihove 00, will be in favour of the adult. In the case 
of one under 15 and one above 60 perishing together, the French 
law assumes that the former survived : when botli are under 15, 
that the elder outlived the younger. According to the civil law 
of England, if parent and child perish by a common death, the 
child is presumed to have survived if above, and to have died 
first if under, puberty. 

In the case of a mother and child both dying in childbed, 
without assistance, the presumption is, that the mother survived ; 

• See a Lecture by Dr. West, on Sudden Dcatli in Infancy and Childhood, 
in the * Medical Times and Gazette,’ hiov. 20, 1850. 



APNCEA, 


265 


for there is a chance of still birth, and a further probability that 
the child, if born alive, would die before the mother could render 
it the assistance necessary. A large child would be still more 
likely to perish first, for, as elsewhere stated, still-born children 
greatly exceed in size and weight those born alive. If the child’s 
body could be examiiiT^d, the presumption might be strengthened 
by the niai'ks of a difficult labour, or the absence of the signs 
of respiration. Legal decisions have not always been in con- 
formity with the principle here laid' down. 

Sex . — If a male and female perish by a common accident, in 
which strength and courage give the best chance of safety, 
it may be inferred that the male, being the stronger, is the sur- 
vivor. Hut females, being subject to prolonged faintings from 
fright, may be, by tliat very circumstaiuic, incapacitated from 
those struggles which in so many forms of death may be pre- 
sumed to increase danger. When, then, there is safety in exer- 
tion, the probability of survivorship will be with the male ; when 
in passive endurance or insensibility, with the female. 

II. OP THE DEOUEE IN WHICn THE FOREOOINO PROBABILITIES 
ARE AFEECTED BY THE MODE OF DEATH, 

Under this head some common modes of death will be speci- 
fied, and an attempt will be made to establish some general prin- 
ciples with respect to them, assuming, as before, that the parties 
about whom the question is raised are placed, as nearly as may 
be, in the same circumstances. 

Apnoea {Asphyxia ). — Women consume less oxygen than men; 
hence the same quantity of air will last them for a longer time ; 
and of adult males and females perishing together by apnoea, the 
females may he presumed to have survived. In poisoning by 
carbonic acid gas, which is nearly allied to death by apneea, the 
chances of survivorship are with the female. This statement 
rests on the authority of a large number of facts. In 19 out of 
300 cases of poisoning by carbonic acid, which took place in 
Paris during 1834 and 1835, a man and woman were exposed 
to the fumes of charcoal together: of these, three only were 
saved, and these wore females. In solitary cases of the same 
form of death the result is also favourable to the female; for 
18 out of 73 females were restored, and only 19 out of 83 males, 
so that the chances for the female and male respectively are 
nearly as 15 and 14 (instead of 5 and 4 as Devergie represents 
it). Single cases are in conformity with this result. Thus, in a 
case quoted by Heck from the ‘Transylvania Journal,’ a man 
and his wife were exposed in a small room to the gas from live 
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coals. The man was found dead, rigid, and contracted, but 
the woman was still breathing, and recovered. Again, in a case 
reported by M. Sardaillon, a man, his wife, and their child, aged 
seven years, were asphyxiated in a porter’s lodge. The child 
died, the father was very ill, and with diflSeulty restored to life, 
while the wife was able to call for help and to assist both 
husband and child. In these cases it is necessiry to take 
into account the position which the parties occupied in the room, 
whether on the bed or on the floor, near to or remote from an 
open window, «&c. 

Drownhiff , — There arc many complicated considerations con- 
nected with this mode of death. In shipwrecks men are more 
likely to be in a favourable situation for saving themselves, as 
they are more on deck than women, less encumbered by clothing, 
more likely to be able to swim, or to cling to floating portions of 
the wreck. When the coinpari-on is between men similarly ex- 
posed and capable of the same exertion, it may be nec^essary to 
inquire whether one was more exposed to cold by having the 
body half immersed, while the other was more under water. 
Search should also be made for severe injuries wliich may have 
prevented the swimmer from using his strength, or may have 
otherwise proved fatal. Apoplexy is stated by Devergio to bo 
sooner fatal than apnoea, wliile in death by syncope there is the 
best chance of recovery. 

Svffocaiion . — In all cases of suffocation depending upon an in- 
suffleient quantity of air, or upon air rendered p.irtially unfit for 
respiration, it may be presumed that those who require least air 
live the longest — women longer than men, children than adults. 
In suflbeation from the falling of houses or earth, or by mechanical 
means in general, the stronger may be presumed to survive the 
weaker — men, women ; adults, children and old persons. 

Cold , — As young children bear cold worse than adults, the 
probability of survivorship in exposure to the same degree of 
cold is in favour of the latter. Men bear cold better than women, 
adults better than the aged. It is necessary also to take into 
account the clothing of the exposed persons, and their state of 
health. Spirituous liquors in excels increase the effect of cold. 

Heat , — The young and old, as they suffer more from cold, so 
do they bear heat better. The relative tolerance of heat of the 
two sexes is not well ascertained. Fodere relates the case of an 
Englishman and his daughter aged seven years, who, in the year 
1814, crossed the desert of Syria to the Persian Gulf. Both rode 
on camels, and were placed in precisely similar circumstances, 
but the father died, while the child arrived safe at its journey’s 
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end. This result might, however, be explained by the greater 
exertion which the parent would be called upon to make. 

Hunger and Thirst , — Those who have not reached their full 
growth require more nourishment than adults, and adults more 
than aged persons. The aged, then, if healthy and robust, may 
be presumed to survive both, and the adult to live longer than 
the child. Corpulent persons are thought to bear hunger better 
than the emaciated. In death from starvation, those who have 
the freest access to water may be presumed to li\'e the longest. 
Those who use the greatest exertions will suffer earliest in this as 
in the foregoing modes of death. Those who possess most passive 
endurance may be expected to live the longest. 

Such are some of the princi])al forms of death, in which the 
circumstances of the several victims are likely to be so similar as 
to admit of the application of general rules. In other inodes of 
death, and in tlicse under certain circumstances, there may be no 
points admitting of strict comparison, and many things which 
may exercise a marked influence on the result will have to be 
taken into account. The reader will find several such cases 
quoted in Beck’s ‘Medical Jurisprudence but as they throw 
little light upon the general question, and establish no fixed prin- 
ciples, they are not quoted here. 

It has been suggested that a distinct enactment would be pre- 
ferable to the present custom of deciding each case on its own 
merits. Such an enactment, extending to that large class of 
cases in which the circumstances of the death arc but imperfectly 
known, and to those in which it is in the very nature of things 
impossible to come to a correct decision, is certainly much to be 
deured. 



CHAPTER IT. 

DEO WNING—HANG ING— STE AT^G ULATI ON— 
SUFFOCATION. 

TnusE modes of death are brought together in the same chapter, 
as they are all forms of apnoea, or death beginning at the lungs. 

DEATH BY DROWNING. 

The medicodegal importance of this subject may be inferred 
from the fact, that on an average of the five years 1852—50, 
2352 deaths were caused by drowning, of which 1847 in males 
and 505 in females. Of this number 104 (87 males and 77 
females) were ascertained acts of suicide. In 1871 the numbers 
were: — males, 2318; females, 574. Total, 2922. Of which, by 
suicide : — males, 173 ; females, 144. 

Death by drowning is cominonly attributed to apnoea; but as 
it is not always due to that cause, it will be necessary to describe 
the various modes in which a man who has died in the water 
may have come by his death. 

When a man in perfect possession of his faculties falls into the 
water, he sinks to a greater or less depth, hut immediately rises 
to the surface again ; and, if he is a swimmer, makes efforts to 
save himself, till at length he is reduced to the condition of one 
who cannot swim at all; with this difference, that he has already 
exhausted the strength which the other has in reserve for the 
death-struggles common to both. These struggles consist of 
irregular movemeuts of the arms and legs, and graspings of the 
hands at all objects f^ithin reach, whether floating in the water, 
fixed at the bottom, or growing on the banks. In the course of 
these irregular movements he rises repeatedly to the surface, 
tries to b^stthe, and takes in air and water. The contact of the 
water with the w indpipe causes a cough, by which part of the 
fluid is r^ected, and with it some air from the lungs. This 
occurs again and again, till the body no longer rises to the 
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surface; water alone is received in tlie vain efforts to respire, 
while forcible involuntary expirations continue to expel air Iroin 
the chest. At length r;il these efforts cease, the body sinks to 
the bottom, and bubbles of air are forced from the chest by the 
elastic reaction of its parietes. The greater part of the water 
which has entered the mouth finds its way into the stomach, the 
rest into the lungs; and this residw*, mixed with the secretions 
of the mouth and air-passages, and frothed by the air inspired 
and expired, forms the foam so constantly met with in persons 
who have perished in this way. 

In these cases we may expect to find the characteristic marks 
of apnoia, coupled with those due to the medium in which the 
death takes place. In the case of the swimmer death may 
take place from exhaustion, with less distinct signs of death 
by apnoea. 

But death may take place in the water, and yet be caused 
neither by apnoea, nor by exhaustion, 'fliere may be complete 
loss of consciousness at the very moment of immersion. This 
may happen from fright, from drunkenness, from an att.ick of 
hysteria, or of catalepsy (of which we have known one instance) ; 
and in this case the body falls to the bottom, rises again to a 
certain height, and sinks wdthout a struggle. In these cases 
death is due to shock, or to syncope. 'i 

Again, a man may fall, or throw himself into, the water head 
foremost, and, striking against a rock or fragment of wood, or 
even against the water itself, perish by concussion ; br falling, or 
being thrown, from a height, may strike the water with the 
chest and pit of the stomach, so as to cause instant death from 
shock. 

Again, cold, excitement, or the first violent struggles, may occa- 
sion apoplexy, or sudden death from disease of the heart. Tliese 
sudden deaths by diseases of the brain and heart are of occasional 
occurrence in persons bathing in cold shallow water. 

Death by drowming may also be of a mixed character. A man 
falls into the water in full possession of all his faculties, which he 
preserves for a time, till, struck with horror at the death which 
threatens him, he faints, and thus perishes. 

It appears, then, that death by drowning may be due to apnoea, 
to exhaustion, to shock, to syncope, and to' apoplexy ; or partly 
to apnoea, partly to one of the other causes just specified. The 
cases in which there exist marks of apnoea more or less distinct 
blended with those proper to some other form of death, are much 
the. most common; while those in which the signs of apnoea are 
wholly absent form a small minority, and cases of pure and 
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unmixed apnoca occupy an intermediate place. Devergie, whose 
large experience of the drowned has been already alluded to, esti- 
mates the cases of unmixed apnoea as two in eight of the whole, 
the cases in which no traces of apncca exist as owe in eighty and 
the mixed cases fivc-eighihft. 

The appearances in the body of the drowned must necessarily 
vary with the manner and cause of death. 

In those cases in which death has been due to apnoea, the 
post-mortem appearances will be those proper to that mode of 
death (see p. 251), blended with those due to the medium in 
which the death happened, and modified by the time the body 
has remained in the water, as well ns by the length of subsequent 
exposure to the air. 

If the death was due to apnoca, and the examination was made 
soon after the death and removal from the water, it may be ex- 
pected to present the following apjxarances : — The face and 
general surface of the body are either pale or slightly livid, with 
patches of a deeper tint. The expression of the face is generally 
calm. The tongue is swollen, and closely applied to the teeth, 
rarely protruded between the closed jaws, and still more rarely 
wounded and bloody j and there is a frothy foam at the mouth. 
The air-passages also contain a froth, which is sometimes tinged 
with blood ; and the trachea and larger bronchial tubes contain 
water, which sometimes penetrates to their most minute ramifi- 
cations, and may be in such quantity as to fill the whole of the 
air-passages^ The water occasionally carries with it })Ortions of 
^me or mud, or fragments of aquatic plants. The lining mem- 
brane of the air-pa>sngcs is sometimes congested ; the lungs con- 
tain a large qinintily of black fluid blood, which also distends 
the venm cavie and right side of the heart, w’hiie the left cavities 
and aorta are comparatively empty, 'fhe stomach almost always 
contains water, sometimes in considerable quantity. The intes- 
tines have a rosy colour; the liver, s})leen, and kidneys are 
gorged w ith blood ; and the bladder sometimes contains bloody 
urine. The brain presents the same appearances as in other 
cases of death by apnceii. Sand or mud is often found in the 
hollow of the nails, the fingers are sometimes abraded, and por- 
tions of plants growing in the water, or on the banks of the 
stream, may be found grasjjed in the hands. Injuries received in 
falling into the water during the death-struggles, or through the 
violence of the stream, may also leave their marks upon the body. 

In bodies that have remained in the w^ater, or been exposed 
to the air for some time, the pallid, or slightly livid hue of the 
features may be exchanged for a bloated appearance, and large 
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livid spots may show themselves on different parts of the body 
as in other cases of death by apnoea. 

In death by shock, syncope, or exhaustion, there is little or no 
water in the air^pnssages or stomach. The cavities of the heart 
and the large vessels are equally distended with blood, or are 
nearly empty, and the brain and internal viscera are in their 
natural state. 

Death by concussion or by apoplexy, or by disease of the heart, 
reveals itself by the usual post-mortem appearances. 

In mixed cases, the appearances due to apnoea will be less 
strongly marked. There will be less froth at the mouth, less 
water and froth in the air- passages and stomach; less congestion 
of the lungs, heart, and great vessels, and internal viscera. 

Several medico-legal questions suggest themselves in reference 
to a body found in the water. The tirst in order is the following : 
— JFas deaJh caused hy droumug ? In the case of a body found 
in the water, death may obviously have happened prior to im- 
mersion from natural causes or from intentional violence ; and in 
the latter case the death may have been due to some cause pro- 
ducing apnoea, and giving rise to the characteristic appearances 
proper to that mode of death. In other words, a person may be 
strangled or suffocated, and then thrown into the water to con- 
ceal the true cause of death. In deciding a question of so much 
difficulty, we shall have to consider whether the post-mortem ap- 
pearances alleged to be characteristic of death by drowning might 
have been occasioned by causes acting before immersion; also 
whether, in the case of bodies remaining in the water some time 
after death, the appearances usually attributed to the mode of 
death may not be explained by the ciitumstances of the im- 
mersion itself. 

Of the post-mortem appearances present in the bodies of those 
who have perished hy drowning, some are proper to that mode of 
death, others common to death by other forms of apnoea. I'o the 
latter class belong the position and swollen state of the tongue ; 
the pallor with rosy or violet discolorations of certain parts of the 
skin ; the injected state of the brain ; the congestion of the in- 
ternal viscera ; the greatly increased volume of the lungs ; the 
fulness of the right cavities of the heart, and emptiness of the 
left ; the fluid state of the blood ; and the ekistence (very rare) 
of bloody unne in the bladder. To the former class belong : — ex- 
coriations of the fingers, with sand or mud in the hollow of the 
nails; fragments of plants grasped in the hand; water in the 
stomach ; froth at the mouth and nostrils ; froth, water, mud, or 
sand in the air-passages ; and retraction of the penis# 
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Of the appearances common to drowning and to death by other 
forms of apiicca, all that can be said is, that their presence in 
persons found dead in the water is consistent with the supposition 
of death by drowning. 

The post-mortem appearances alleged to be due to drowning, 
and to be characteristic of it, must now be briefly considered. 

Excoriations of the fingers are much nuwe often absent than 
present ; but, when they exist, may be regarded as a probable, 
though not certain, sign of death by drowning. They might be 
caused previous to forcible immersion, by the rubbing of the 
fingers against any hard and rough body; and possibly after 
death in running streams. 

Sand or mud in the hollow of the nails, also, affords a proba- 
bility of immersion during life, for it implies, like excoriations of 
the fingers, that the drowning man grasped at tlie bed or banks. 
JBut if the body remained long in the water, mud or sand might 
be deposited in the nails. 

Hands clenched and grasping weeds growing in the stream 
or on the hanks, afford the strongest probability of death by 
drowning. 

Water in the Stomach. — The discovery of water in the 
stomach also affords strong presumption in favour of death by 
drowning ; especially if the water (or other fluid) can bo identi- 
fied with that in which the body was found by its containing 
leaves of plants growing on the banks or at the bottom. Except 
in the cases presently to be mentioned, it presupposes acts of de- 
glutition during efforts to breathe. It must, however, be admitted 
to be possible, though very unlikely, that the water might have 
been swallowed a very short time before submersion. 

The quantity of water is very variable; and depends partly on 
the number of respiratory efforts made during the act of drown- 
ing, and partly on the depth of the water. In animals stunned 
before immersion, as well as in those prevented from rising to the 
surface, the stomach contains no water ; while in animals free to 
move it is found to be in proportion to the number of times they 
rise. 

That the depth of water also influences the quantity found in 
the stomach is proved by the experiments of Dr. Taylor. Tlie 
stomach of a cat held two feet below the surface of the Thames 
contained scarcely any water ; but that of a cat lowered to the 
depth of fifty-five feet held a large quantity. The stomach of a 
tlM cat allowed to rise repeatedly to the surface, was distended, 
but not so much as the one that had been lowered to the depth 
of fifty -five feet. Th% columnar pressure of the water is, there- 
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fore, considerable; and it is probable, that where the water is 
very deep it may Ibrce^the passage of the oesophagus, even though 
the animal died previously to submersion. But it has been 
shown by repeated experiments on animals that, as a rule, water 
does not enter the stomach after death. It appears, moreover, 
that water may enter the stomach when the tissues have been 
relaxed by putrefaction.** 

It is obvious, then, that water in the stomach is not to be con- 
sidered as conclusive evidence of death by drowning, when the 
water is of great depth, or when the body is far advanced in 
putrefaction. It must also be admitted to be possible that the 
water might have been swallowed immediately previously to im- 
niemion, and possible, also, though most improbable, that it might, 
as suggested by Orfila, be maliciously injected after death. 

But though water in the stomach affords a presumption of 
death by drowning, its absence must not be taken as evidence to 
the contrary ; for it is not present in death by drowning due to 
capses other than apnoea, such as shock, syncope,, concussion, or 
apoplexy. The tendency to swallow may also be voluntarily re- 
sisted; or the body may be, in some way or other, prevented 
from rising to the surface. 

On the other hand, water may have entered the stomach, and 
yet not be found there after death ; for if the head be allowed to 
hang down, the water will esca-pe. This fact also was proved by 
Dr. Taylor’s experiments. Again, lengthened exposure after 
removal from the water, may cause the fluid in the stomach to 
transude through its coats, and disappear. 

The absence of water from the stomach, therefore, is not con- 
clusive against death by drowning, for it' may have entered the 
stomach, and subsequently disappeared ; or it may never have 
entered the stomach at all. 

Froth, water, mud, or sand in the Air-Fassages, — .Mucous 
froth . — From experiments on animals made by<Piorry and Orfila, 


* The experiments of Limatl (Casper’s * Handbuch/ vol. il. p. 747, 5th 
edition), seem to throw considerable doubt on the value of the presence of 
water in the stomach as a sign of submersioit during life. His experiments 
consisted in submerging the dead bodies of children in an artificial morass, 
compounded of water and easily recognisable material. The bodies were 
placed in this, some with the face upwards, some quite 'submerged, and then 
taken out after a day or two by the bead or feet, or in no definite manner. In 
16 experiments the material was found in the stomach seven times, and in 
the osBophagus, pharynx, and trachea fourteen times. Neither the degree of 

E utrelhction, nor the length of time daring which the bodies were allowed to 
e in the morass, appeared to influence the result ; nor did it matter whether 
the bodies were drawn out by the hwd or heels. He concludes from |ds ex- 
periments that the occurrence of water in the stomach or air-pas 9 age 8 may be 
purely a post-mortem aocident. 

T 
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the presence of mucous froth in the air-passages was inferred to 
he due to the body rising repeatedly to the surface for air. In 
animals kept entirely under water no froth was found ; and it 
was also absent when the body remained in the water a long 
time, or was subject to long exposure after its removal ; as also 
when the head was placed downwards. But Casper, as the 
result of numerous observations, declares that these experiments 
do not adnpt of application to the human subject. He found 
frdth in the trachea equally in those who could, and those who 
could not, have risen to the surface.—- (Handbook, vol. ii. p. 238.) 
The value of this mucous froth as evidence of death by drowning 
is also impaired by the fact that it exists not only in the several 
forms of death by apncea, but in death by apoplexy or epilepsy, 
and in catarrhal and other affections of the lungs. 

Water in the Lungs . — That water generally enters the lungs 
in death by drowning has been abundantly proved by experiments 
oU animus, and by cases in the human subject in which not only 
water but sand and mud, and leaves of plants, have entered the 
air-passages. By drowning rats in chalk and water, with free 
access to the air, 1 have never failed to obtain effervescence by 
means of acids in every part of the lungs. (G.) 

But the value of this sign is impaired by the fact that w’ater 
may enter the lungs of those who have been thrown in after 
death. Orfila and Piorry found, that the quantity which thus 
gained adpciisnon to the lungs, yaried according to the position of 
the body, * being large when it remained upright : less when 
horizontal. 

The suggestion that water may be injected after death may be 
treated as a fanciful refinement. But ' water is not always 
present in the lungs in death by drowning'; for, as in the case of 
the stomach, if the head is placed downwards, the water flows 
out. Long exposure, too, will cause it to transude and be lost. 

Froth at the Mouth and FosirUs. — This, too, is a sign pf 
death by drowning; but open to all the objections just stated in 
respect of froth in the air-passages. It has, indeed, a close de- 
pendence on the existence of froth in the air.-passages, aided by 
the development of the gases of putrefaction fdreing it into the 
fauces. , Hence it is more common in sumtner than in winter. 

Cutis anserina . — In death from drowning, whether in summer 
or Ivinter, the body exhibits the appearance known as < ** goose- 
i^ii(**or cutis anserina. This is caused by the contracted state of 
the arrectores pili, and is chiefly seen on the anterior sur^e of 
the es^tremities. The cutis anserina may, hbwever,ibe found in 
death from other eai^s, and particularly in cases of sadden death 
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with nervous excitement. Taken by itself, its presence does not 
prove death by drowi^ng, but its absence would be a serious ob- 
jection to the fact of death by drowning unless other signs were of 
an unusually pronounced character. 

Retraction of the Renis, — Casper alleges that, in men who 
have fallen into the water alive, and died by drowning, he has 
almost never failed to find this appearance, while he has not ob- 
served it so constantly after any other kind of death.—rfHandbook, 
vol. ii. p. 236.) 

From this examination of the si^ns of death by drowning, it 
appears that there is no single one on which entire reliance cap 
be placed. But when several signs coincide, the probability is 
greatly strengthened. Like the symptoms of disease, they may 
be of little value when taken separately, but when combined they 
enable us to form a safe diagnosis. Some authors, and Orfila 
among the number, have, indeed, thought that, the question. Was 
death duo to drowning ? admits of no decision ; but from this 
opinion Devergie and Casper very properly dissent. 

It should also be borne in mind, that , the most characteristic 
appearances of death by drowning are not permanent. In winter 
tliey may continue after the body has lain from fifteen to eighteen 
days in the water, but in summer they may disappear as early 
as the third day. Exposure to the air also causes them rapi<Vy 
to disappear, and in the height of summer sa few hpurs paay suffice 
to dissipate them. Advanced putrefaction dissipates nil the signs 
of death by drowning. 

The time that the body has remained in the water will be de- 
termined approximately by the signs laid down at p. 254. 

The evidence derjved from the signs qf death by drowning 
admits of being confirmed or invalidated by the condition of the 
body in other respects, especially by the presence or absence of 

Marks of Violence, — With regard to injuries on the bodies 
of persons found in the water, three questions arise : — 

1. Were they inflicted during life ? 2. If so, are they such 

as to account for death before submersion ? 3. Were they 

accidental, suicidal, or homicidal ? 

The. first and third questions are fully discussed under the 
head of wounds. The immersion of the body in water will in- 
fluence the decision of these questions, only in so far as the 
itjjuries are thereby 'altered in appearance. 

Are the Injuries sttch oa io account for Death hefori'^ Sub- 
mersion ? 

There are flve ways in which a body taken from the water 
may come to Exhibit marks of violence. 1. A man may be 

T 2 
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murdered, and thrown into the water dead ; 2. He may receive 
severe injury from the hands of others or himself, and may then 
be thrown (or throw himself) into the water while still alive. If 
the injuries are in the shape of bruises, they may have been caused 

3. By the death struggles ; 4. By some obstacle against which the 
body is borne; 6. In the very act of falling into the water. 

1. In a man who has been murdered and thrown into the 
water dead, we should expect to find all the signs of death by 
drowning absent, with the exception of such as may have been 
caused by uncommon depth of water, or advanced putrefaction. 

2. On the supposition that a man found in the w’ater had first 
been severely injured and then thrown in alive, we might expect 
to find signs of drowning proportioned in number and distinct- 
ness to the strength still left after the violence inflicted. 

3. The bruises caused by the struggles of the drowning man 
w'ould not be so severe or extensive as to endanger life. 

4. The bruises caused by fixed obstacles, against which the body 
might be borne by a running stream, would not be strongly 
marked. It is not likely that such severe injuries as dislocations 
or fractures could originate in this wjiy, unless the obstacle 
were in motion — e.g, a water-wheel. 

5. Fulling into the Wafer , — A person who falls or throws 
himself from a height upon a hard bank or pier of a bridge, may 
not only be severely bruised, hut sustain such severe injuries as 
fractures of the skull or limbs, and severe lacerated wounds. 

Dislocation of the limbs is a possible consequence of falling 
from a great height. Many years since, as stated by Dr. Gordon 
Smith, a man who used to jump from the parapet of London 
Bridge into the Thames for a wager, and had previously per- 
formed the feat with impunity, sank and was drowned. Both 
arms were found dislocated, in consequence, it is thought, of his 
having fallen with them stretched out instead of close to his 
si^es, as was his wont. 

Two cases are also recorded (South’s edition of Chelius’s Sur- 
gery, vol. i. p. 532), the one of fracture of the body and arch of 
the fourth cervical vertebra, the other of fracture of the body 
of the fifth vertebra, caused by jumping into the water. The 
deaths were attributed to a sudden retraction of the head to avert 
collision with the bottom. 

The medical man should, therefore, ascertain whether the 
drown6d man fell from a height ; whether the water is a rapid 
stream ; and whether the body was found near obstacles fixed or 
in motion ; and if there arc no such causes as these to account 
for the injuries sustained, he may fairly trace them to some 
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cause preceding the immersion* In bodies found in shallow still 
water, marks of violence afford strong presumption of homicide. 

Assuming death to have been due to drowning, another ques- 
tion arises — 

Was the Drowning the result of Accident, Suicide, or Homi- 
cide ?— This question is exceedingly difficult to answer ; for if 
there are no marks of violence on the body, it is not possible to 
say whether the man fell in, or jumped in, or was pushed in ; 
and in respect of bodies found in running streams, it may not be 
possible to ascertain at what point they entered the water. 

Nor if we find the hands of the drowned man grasping leaves 
or grass, showing that he had struggled hard while in the water, 
can we affirm that he was thrown or pushed in by others. 

Nor again, does the fact of a man being drowned in a shallow 
stream of water exclude the idea of homicide; for if a strong 
man were to hold the head of a weak or infirm one in a basin of 
water, he might drown him just as effectually as in a deep stream. 
On the other hand, it should be borne in mind that cases of 
suicidal drowning in shallow water, or in very narrow spaces, such 
as small house-cisterns, do occasionally occur. 

It is evident, from what has been stated, that where there arc 
no marks of violence on the body, we have no means of determin- 
ing whether the drowning was the result of accident, suicide, or 
homicide; and that external injuries, to throw any light upon the 
question, must be such as could not have been inflicted by the 
drowned man himself prior to immersion, or by the accidental 
striking of the body against an obstacle in entering the water, or 
during the death struggle. 

There is one case which would at first 6ight seem conclusive of 
homicide, namely, where a body is found in the water tied hand 
and foot. Dr, Smith, however, relates the following case : — In 
July, 1816, the body of a gauging-instrument maker, who had 
been missing for some days, was discovered floating down the 
Thames. On being taken out, his wrists were found tied together 
and made fast to his knees, which were in like munner secured to 
each other. He had been deranged for two years. The cord 
with which he had tied himself was recognised as the one with 
which he used to raise himself in bfcd. He was a good swimmer, 
and probably took the precaution of disabling himself. The ver- 
dict was ** Found drowned.” Two similar cases are on record, 
one by Foder^, in which the hands and fingers were tied together 
with a silk riband in numerous folds ; and another in the ninth 
volume of the ‘ Annales d’Hygiene,' in which the feet, wrists, and 
neck were tied* Foder^ in the one case, and the medical ex- 



278 


DEATH BY HANGING. 


aminers (Marc, Guichard, &c,) in the other, gave their opinion in 
favour of suicide. In such cases as these it i\rould be necessary to 
determine whether the knots or folds admitted of being made 
with the teeth, or by any movements of the hands or limbs. 

Treatment of the Droioned , — Before describing the proper 
treatment of the drowned, it may be well to recall the fact that 
in most deaths by drowning the cause of death is apnoea, simple 
or mixed; and that the means to be adopted are those which 
would be prescribed in other cases of suffocation, with certain 
obvious modiiications suggested by the death having occurred in 
the water. The contact of the water, for instance, lowers the 
temperature of the skin, and renders necessary more prompt and 
sustained attempts to restore it. The lungs and stomach should 
also be relieved of tlie water which had entered them. 

The following rules for the treatment of the drowned are in 
accordance with the method of Dr. Henry Silvester, which has 
now, by general consent, taken the place of that recommended 
by Dr. Marshal Hall. Send immediately for blankets and dry 
clothing, but treat the patient instantly on the spot, in the open 
air. First place the body, for a few seconds, with the face down- 
wards, the head lower than the feet, the mouth open, and the 
tongue drawn forward ; then turn the body on the back, place it 
on an inclined surface, raise the shoulders and support them, and 
fix the feet. Now grasp the arms at the elbows, draw them 
above the head, and keep them on the stretch seconds, 

then reverse the movement for the same length of time, pressing 
the arms firmly against tl^e sides of the chestb Eepeat this 
twofold movement fifteen $mes in the minute, till a spontaneous 
effort at respiration occurs. Then remit the movements, and 
proceed to promote the* circulation and restore warmth by firm 
friction and pressure directed upwards, by hot flannels, hot 
bottles, bladders of hot water, or heated bricks ; or borrow warm 
clothing from the bystanders. Respiration may be promoted by 
smelling salts, tickling the throat with a feather, and by the alter- 
nate dash of cold and Warm water on the face and chest. When 
the respiration is restored, warm brandy and water, wine and 
water, tea or coflee, may be given ; and the patient being put to 
bed, should be allowed to sleep. Our efforts to restore life should 
he persevered in for three or four hours, or till some certain sign 
of death has shown itself. 

DEATH BY HANGING. 

In the five years 1852-56, 494 persons perished by hanging, 
in England and Wales, of whom 384 were males and 110 females. 
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Of the 494 deaths, 451 were ascertained suicidal acts, 394 by 
men and 102 by women. Judicial executions account for 7 of 
the deaths. In the whole five years only one death (of a child 
under five years old) was set down as an •act of homicide. In 
1871, 448 males and 100 females committed suicide by hansfing. 

As the cause of death is the same in hanging, strangulation, 
and sufibcation, it may be well to make a few preliminary obser- 
vations on these modes of death before proceeding to examine 
them separately. 

Though in common language, death from any of these three 
causes is due to this term has in medico-legal language 

a distinct meaning of^s own. It means death caused by some 
impediment ’to the Ihespiration, which does not act by compressing 
the larynx or trachea. Thus a man is said to be suffocated if 
his mouth and nostrils are closed, or if he is prevented from 
breathing by pressure on the chest or abdomen. Certain noxious 
gases, too, are said to destroy life by suffocation. The subject of 
suffocation, then, separates itself at once from those forms of 
death (hanging, strangulation, and throttling) in all of which 
pressi|,re is exercised on the air-tube and throat. 

The most simple cause of death is throttling^ or direct pres- 
sure on the trachea with the fingers. Here the cause is obvious ; 
it is the same as in many cases of drowning ; the same as in 
suffocation — viz., apnosa (asphyxia). Death takes place from the 
mechanie;^^indrance to respiration. But the cause of death is 
not so clw when the entire circumfe^'ence of the neck is subject 
to pressure ; for in this case not only the larynx or trachea, but 
the blood-vessels also suffer. In some instances both air-tubes 
and blood-vessels are implicated j in others the .air-tubes suffer 
compression and the vessels escape; in others, again, the air- 
tubes escape and the vessels sustain all the pressure. The respi- 
ration and circulation are most completely impeded when a cord 
is fixed round the lower part of the neck, so as to embrace the 
trachea, and the largo vessels at their entrance into and exit from 
the chest; or when it is a'pplied, or drawn by the weight of the 
body, beneath the lower jaw. Both functions are less interfered 
with when the cord is fixed directly over the larynx, as the pro- 
jections of the 08 hyoides and thyroid cartilage afford some pro- 
tection to the windpipe and blood-vessels. 

This variation in the poatidn of the ligature, and in the 
pressure which it exercises on the organs of respiration and circu- 
laliion respectively, explains the difference in the length of time 
required to destroy life in all those cases in wbich death does not 
take place instantaneously from injury to the spinal cord ; and 
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tlic simiiltaneoBS compression of the air-tuho and blood-vessels 
gives rise to the question, whether the pressure on the air-tube 
or on the blood-vessels is the immediate cause of death. In other 
words, is death caused by apnoba^ or by apoplexy ? 

It was formerly the general belief that death was due to 
apoplexy : and this opinion was not unreasonable, for it is well 
known that mere pressure with the fingers on the carotid artery 
V’ill cause sleep, by checking the supply of blood to the brain, and 
that apoplexy is often brought on, in persons predisposed to that 
disease, by the pressure of a cravat impeding the return of blood 
tlirough the veins. That apoplexy, therefore, may be brought 
about by pressure on the large blood-vessels is not to be doubted, 
but the question still recurs — in those casds of suspension or 
strangulation in which the air-tube and blood-vossels are simul- 
taneously compressed, to which of the two pressures is death to be 
attributed ? Both causes doubtless contribute to the fatal result, 
hut the stoppage of the respiration is certainly the essential cause ; 
for death by apncea would 1)6 .much more speedily and certainly 
induced by a complete or partial stoppage of the breathing, than 
fatal apoplexy by the complete or partial arrest of the circulation. 
But an api)eal may bo made to actual experiment for the decision 
of this question. A dog was suspended by the neck with a cord, 
an opening having been previously made in the trachea below 
the place where the cord was applied. After hanging for about 
three-quarters of an hour, during which time the circulation and 
breathing went on as usual, the animal was cut down, and did 
not appear to have suffered materially. Tlie cord was then shifted 
below the opening into the trachea, so as to stop the ingress of 
air into the lungs ; and the animal being again suspended, was in 
a few minutes quite dead.* In this experiment the compression 
of the vessels was probably less than it would be in many cases of 
death from hanging in the human subject, in which the violence 
emidoyed, the heiglit of the fall, and the weight of the body com- 
bine to tighten tl^ cord, and thus exercise the strongest pressure 
on the vessels as well as on the air- tube. 

A similar operation on the human subject is described by 
Smith.f 

** A man of tlie name of Gordon was executed at Tyburn, in 
April, IVSS. Mr. Chovet having by frequent experiments on 
dogs, discovered that opening the windpipe would prevent the 
fatal consequences of the halter, undertook to save Gordon, and 


* Cyclopa?dia of Practical Medicine,* Asphyxia, 
t * forensic Medicine/ Appendix, p. 561, 
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accordingly made an incision in his windpipe, the effect of whicli 
was, tliat when Gordon stopped his mouth, nostrils, and ears for 
some time, air enough came through the opening to allow of the 
continuance of life. When hanged, he was observed to be alive 
after all the rest were dead; and when he had hung three- 
quarters of an hour, being carried to a house in the Tyburn road, 
ho opened his mouth several times and groaned; and a vein being 
opened he bled freely.” But these were the only signs of life. 
l5r. Smith attributed the want of suc(;ess to the great weight of 
the man, coupled perhaps with the insuflBcieiicy of the opening 
into the trachea. It is obvious that the same results would 
happen if an equal pressure by strangulation were substituted for 
the weight of the body. 

It appears, then, that when the windpipe and the large blood- 
vessels suffer compression, death may be attributed to apnoea; 
that when the respiration is free, or but slightly affected, pressure 
on the vessels may cause death by apoplexy, .but more slowly ; 
and that when* respiration and circulation are both impeded, 
both may contribute to the fatal result, though the hindrance to 
the respiration is the more efficient. 

It has been suggested that the immediate cause of death in 
hanging and strangulation is pressure on the nerves which 
subserve the function of respiration ; but as such pressure does 
not prove fatal till the lapse of many hours, this explanation 
must be rejected. 

Having now examined the questions common to death by 
hanging and by strangulation, the subject of death by hanging 
may be resumed. 

Death takes place very suddenly in certain cases of suspensioti, 
either from fear producing syncope as in some cases of drowning, 
or from injury to the spinal cord by luxation of the cervical 
vertebrae, fracture of the odontoid process, or rupture of the 
intervertebral substance. These injuries to the spine being 
caused either by the fall of the body from a height, or by a 
rotatory motion given to the body at the moment of the fall. 

Death by hanging takes place, then, in different ways and at 
different intervals of time. The more speedy deaths may be 
traced to injury of the spinal marrow above the origin of the 
nerves of respiration, and, more rarely, to syncope from fright. 
Next in point of rapidity will be death from apneea, and the least 
rapid that by apoplexy. 

We are not without information as to the sensations that 
accompany death by hanging. Suicides saved from death, and 
philosophers who have instituted experiments on themselves, have 
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both contributed something to our knowledge. It appears that 
these sensations are not always the same; and the diifcrenee 
probably depends on the various degrees in which the windpipe 
and blood-vessels are compressed. Some have retained no recol- 
lection of what happened to them; others were conscious of 
sudden loss of sense and motion; in others a deep sleep was 
ushered in by flashes of light, by a bluish flame, by brilliant 
circles of colours, or by more definite ocular illusions, accompanied 
by hissing or singing in the ears. In other instances the sensa- 
tions arc stated to have been extremely pleasurable, though of 
short duration. These sensations resemble tliose that occur in 
cases of disordered cerebral circulation, and those that usher in 
the fits in some cases of epilepsy. 

But it is only in cases of suicide that these pleasurable sensa- 
tions manifest themselves. In homicidal cases, when much vio- 
lence is used, the countenance expresses suttering ; the eyes are 
brilliant and staring, and seem to bo bursting from their sockets ; 
and the eyelids open and injected ; the tongue, swollen and livid, 
is forced against the teeth, or more or less protruded from the 
mouth, and compressed or torn by the contracted jaws; the lips 
are swollen and the mouth distorted; and blood, or a bloody 
froth, hangs about the mouth and nostrils; the arms are stiff, 
the hands livid, and the fingers so forcibly closed on the palm as 
to force the nails into the flesh; and the convulsions are so 
violent as even to cause the expulsion of the contents of the 
bowels, and to produce erection of the penis, with expulsion of 
the urine, semen, or prostatic fluid. Th# circumscribed rose or 
violet discolorations on the trunk and extremities common to 
all cases of death by apnoea are strongly developed ; the course 
of the cord is distinctly indicated by a well marked bruise, or by 
some of the appearances presently to be described ; and, on dis- 
section, the muscles and ligaments of the windpipe are found 
stretched, bruised, or torn, and the inner coats of the carotid 
arteries sometimes divided. 

The internal appearances are those of well-marked apncjca. 
The lungs are sometimes distended with air, sometimes collapsed. 

Two prinmpal medico-legal questions arise in regard to persons 
found hangra. 1. Did the suspension take place during life, or 
. after death ? and, 2. Was the hanging accidental, suicidal, or 
l^omicidnl ? 

1. Did the suspension take place during life^ or after death ? 

The points most worthy of attention as bearing on the solution 
of this question are : — The mark of the cord ^ The appearance 
of the countenance ; The position amd state of the tongue ; The 
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condition of the genital organs; and The expulsion of the 
faces. 

The Mark of the Cord , — The appearances on the neck due to 
suspension during life are by no means uniform. The homicidal 
cases involving strong struggles, the neck sustains great injury, 
marked by the bruised skin, and the torn state of the subjacent 
parts; but injudicial and suicidal hanging much less injury is 
done both to the surface and to the deeper-seated parts. • 

In those cases (both judicial and suicidal), in which the position 
of the cord is mainly determined by the weight of the body, it 
follows pretty closely the line of the jaw-bone, and there is an 
oblique indented mark, of the colour of a recent bruise, on the 
fore part of the neck, and yellowish brown, as if from a singe, 
towards the angle of the jaw. The bruise may correspond with 
the whole breadth of the ligature ; or there may be a deep groove, 
bordered by two discoloured lines. The mark varies with the size 
and texture of the cord, being less distinct when a soft material, 
such as a handkerchief, is used, than when a hard ligature, such 
as a rope, is employed. When the material is hard and resisting, 
the number of times that the ligature has been passed round the 
neck, and the material of which it consists, are clearly displayed. 
But in many cases of judicial and suicidal hanging, the mark of 
the rope consists at first of a simple depression without any change 
of colour, oblique if due to the weight of the body, horizontal if 
tinuly fixed round the neck. After the lapse of several hours, 
the rope-mark assumes a light-brownish tint, and if an incision 
be made into the slm the cellular membrane is found strongly 
compressed, so as to form a shining white band. Sometimes the 
pressure is not equal on the two sides, or the back of the neck 
escapes. Sometimes, also, the pressure is lessened by the beard. 
The countenance, as will be presently more fully stated, is at first 
pale and its expression natural, and it is not till several hours have 
elapsed, that it assumes a livid tint, and still longer before it wears 
a bloated appearance. 

In a case of judicial hanging, in which the cord was removed 
soon after the body had been cut down, we obsery^ merely a 
depressed circle on the fore part of the neck, and' slight exco- 
riation, with a burnt appearance over the angle of the jaw. In 
a case of suicidal hanging with a small rope tied firmly round the 
neck, which was removed without delay, there was a white 
depressed line deeper at the back of the neck than in front, and 
a^uming a dusky' hue after the lapse of several hours. The 
strands of the rqpe were distinctly mai’ked, but there was no 
ecchyniosis on any part of the neck. In another case of suicidal 
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hanging a hard depressed chocolate-coloured band completely 
surrounded the neck» and corresponded to the rope of coir which 
had been used. 

The appearances, then, produced by the cord in cases of hang- 
ing during life are not always the same : in some cases there is 
a well-marked bruise or ecchymosis, in others an indentation with- 
out discoloration, and a condensed state of the subcutaneous 
tissues, resembling old parchment; in others, again, a hard 
depressed chocolate-coloured line ; anil these marks limited to the 
fore part of the neck, may be combined at the angle of the jaw 
with a singed appearance. The cuticle may also be abraded here 
and there. 

The question, whether the appearances occasioned hy the cord 
during life can he produced after death ? has been answered in 
the affirmative. In the Chapter on Wounds and Mechanical In- 
juries, it will be shown that bruises may be produced for some 
time after life is extinct ; and that which is true of bruises in 
general will of course hold good with respect to this particular 
form of bruise. Accordingly Orfila proved, by experiments on 
the dead body, that, up to eighteen hours after death, precisely the 
fC31. 



same appearances may be produced as in suspension during life ; 
Devergie has produced the parchment-like condition of the skin 
and subjacent cellular tissue, as well as the ecchymosed appear- 
ance bounding the depression ; and Casper suras up the results of 
a long scries of experiments by the remarkable statement ** that 
any ligature with which any body may be suspended or strangled, 
not only within a few hours, but even days aft^l* death, especially 
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if the body be forcibly pulled downwards, may produce a mark 
precisely similar to that which is observed in most of those hauged 
while alive and he adds that he has been convinced by his 
experiments that the mark of the cord is a purely cadaveric 
phenomenon. (Handbook, vol. ii. p. 173.) 

Hut for these confident statements of Casper, based upon 
several experiments and large experience, 1 should liave attached 
some value to the dark depressed chocolate-coloured line which 
I encountered in one case of suicide, accompanied by so con- 
densed a condition of skin that, when cut, it resembled closely the 
toughest brawn. The appearance of the neck is well shown in 
the engraving (fig. 31) taken from a photograph, which also 
displays the results of an experiment made with the same cord 
that was used in the suspension. This was fastened tightly round 
the neck within an hour of the death and 
left for about 20 hours. The result was 
a slightly depressed mark of tfie size of 
the cord, showing the projecting strands in 
white depressions, the rest in faint rose- 
coloured lines. This mark did not deepen 
ill colour by exposure. The only other 
appearance worthy of note was the deep 
indigo blue colour of the ears. 

The suicide had attached a neckerchief to 
a hook, and through the loop he had 
passed a small rope of coir, by which he 
suspended himself. He had climbed on to 
a table which he kicked from under him. 

His feet nearly touched the floor of the cell. 

(Fig. 32.) (G.) 

But even in those cases in which the 
mark of the cord is less distinct and not 
in itself conclusive, an examination of the 
parts beneath the skin may enable us to 
speak with confidence. A considerable 
eftusio u of b lood, a rupture o^the trachea, 
a separation of its cartilages, a~dislocation 
of the spine, a division of the coats of the 
vessels, or, indeed, any evidence of great 
violence, would furnish a strong probability 
of suspension during life, or of suspension 
after forcible strangulation. 

State of the Countenance. — In death by hanging, whether 
iudicial or suicidal, the countenance is usually pale, and the exr 
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pression natural. But this pallor of the face is followed, after n 
few hours, by a livid hue of the lips, eyelids, ears, and face geno- 
rally ; and, after a still longer interval, by a marked congestion 
of the countenance. There is nothing in the expression or colour 
of the face to show that suspension took place during life or after 
death ; but if the vessels of the head and face are found highly 
<^tigested in a body recently cut down, t^ere is a probability of 
suspension during life; for suspension after death, though it might 
produce discoloration of the neck, could n^ cgj^e tu rgescep ce of 
the v^^ls of the head and face. 

and State of the Tongue. — The same injected and 
swollen stata^ the base of the tongue, with or without protru- 
sion, which wcurs in other forms of death by apnoea, occurs also 
in death by hanging, and affords a strong probability of suspen- 
sion during life. 

State of the Oenital The genital organs of both sexes 

are affected in death by banging. In the female, redness of the 
labia and discliarge of blood have been occasionally noted, and in 
the male a more or less complete state of erection of the penis 
with discharge of urine, of mucus, or of the pyostatic fluid, is 
present in at least one case in three. There may also be discharge 
from the urethra without erection; ^ But it must be borne in mind, 
that these appearances in the genital organs, when they do occur, 
are not characteristic of death by hanging or strangulation, for 
they have been observed in other forms of violent and sudden 
death, as in fatal gun-shot wounds of the braini and of the large 
vessels, and in poisoning by prussic acid. 

This sign then, when present, is of considerable importance, for 
it is strictly vital, and aflbrds a sure proof of violent and sudden 
death ; and if combined with characteristic external signs and 
internal appearances, of death by hangings the other hand, . 
the absence of erection ai]^ emission is no evid^ce that death was| 
not due to this cause. ^ 

Expuhion of the Faces. — This happens in about one-fourth of 
the cases of death by hanging ; but as it also occurs in other forms 
of sudden or violent death, it needs tb be cQi^fi^med by charac- 
teristic appearances, external and internal. . 

2. Accident, Suicide, or Homicide. — Accidental hanging is very 
rare. One case is given by Gordop Smith It^^was that of a 
girl who was swinging in a brewhouse, and near the rope used by 
her for that purpose was another for drawing up slaughtered sheep. 
In the course of the exercise her head got through a noose of this 
second rope, by which she was pulled out Cf the swing, and kept 
suspended at a considerable height, until she died. Dr. Taylor also 
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relates a case communicated to him hy one of his pupils : — A hoy 
ten years old had been amusing himself by fastening a piece of 
])laid gown to a loop in a cord suspended from a beam in the room. 
In the act of swinging he raised and turned himself, when the 
loop of rope suddenly caught him under the chin, and sus- 
pended him until life was extinct.* A playmate witnessed the 
occurrence. 

With the exception Of a few cases of this class, in which the 
mode of death is obvious, the question under consideration is 
narrowed to this r the hanging suicidal or homicidal ? The 
figures of the Registrar- General show that the probability is 
always strongly in favour of suicide; and, for obvious reasons, 
banging is a .mode of death which a murderer m not likely 
to select. It presupposes a great disproportion of strength 
between the murderer and his victim, or a combination of two or 
more persons against one. The solitary ascertained case of homi- 
cide in the five vears 1852 to 1856, was committed on a young 
child. 

There would he nothing in the appearance of the body itself, 
beyond the marks of a severe struggle, to distinguish the homi- 
cidal from the Suicidal act ; but if a man were found suspended 
at a heigh’t from the ground wlpch he could not by any possibility 
have reached, and* with no Object near on which he could have 
mounted, we must conclude that he was suspended by another. 

It was once supposed that a man found with the feet or some 
part of the body touching the ground w'as more likely to have 
been hanged by another than by himself; hut careful observation 
has shown this to be an error, for suicides have been found, not 
only with the feet touching the ground, hut with the knees bent 
and raised from the ground, or in such postures that death must 
have been produced by leaning forcibly forward so as to com- 
press the windpipe.* * 

As in most* of the cases in whidi thil body touches the ground 
the cord would not be so put on the stretch us to give it its usual 
oblique position, there would be no difference between such cases 
and cases of strangulatiop, except, perhaps, that in the latter the 
mark would be more distinct, and would embrace a greater por- 
tion of the neck. 

The marks of violent struggles on the clothes or person of the 
de<;ea8ed, or df severe injuries, would justify a suspicion of homi- 
cide ; but as severe and extensive ityuries have been known to be 

* A great manjr cases, in which the bodies of suicides were found placed in 
every possible attitude, arc given, illustn^ed by engravings, in an interesting 
paper in the iitlh volume of the ‘ Anuales d'Uygiene/ 
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produced by a suicide, and slighter injuries may take place acci- 
dentally, this criterion must be used with caution. 

It may be well to add that persons found suspended have been 
previously killed by strangulation or by other violence, or by 
poison. 

DEATH BY STRANGULATION. 

This mode of death is rare compared with death by hanging. 
It accounts for 50 deaths in the year, of which 37 in males and 
18 in females. Onl^^ half of these deaths were ascertained to be 
suicidal ; of which 20 in males and 5 in females. Homicide by 
strangulation, though much more common than by suspension, is 
rare in adults, but common in children. 

Death by strangulation differs from death by hanging only in 
the fact that tlie body is not suspended ; but some of the cases of 
suicidal hanging in which the body totiches the ground might 
with equal propriety be set down to strangulation. 

Strangulation is usually effected by the uniform pressure 
of a ligature round the neck ; but in rare instances some hard 
substance is introduced into the folds of the ligature, and placed 
over the windpipe. 

From this distinction between death by hanging and death 
by strangulation, it follows that, as a rule, the mark on the 
neck will differ in the two cases, being oblique and high in the 
nock in death by hanging, circular and low down in death by 
strangulation. From this general rule, however, those cases of 
hanging must be e.\cepted in which the cord is firmly fixed, and 
tliose in which the body touches the ground ; and those rare cases 
of strangulation in which the ligature happens to be fixed some- 
what obliquely. The mark in hanging, therefore, may happen to 
be circular, and that in strangulation more or less oblique. The 
introduction of a foreign body into the folds of the ligature would 
be indicated by the greater size and distinctness of the bruise over 
the windpipe. 

Another difference between strangulation and hanging is, that 
in strangulation much more force is used ; hence the mark on the 
neck will bo more distinct, and the injury to the subjacent parts 
greater ; and this will be especially the case in homicidal strangu- 
lation, for the murderer generally uses unnecessary violence. 

The same questions arise in respect of strangulation, as of 
hanging — viz., 1. Was death caused hy strangulation 1 2, Was 
the strangulation accidental^ suicidal, or homicidal ? 

1. Was dsath caused hg Strangulation 1 — A cord applied a few 
hours after death would not produce that amount of bruise which 
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would result from its applicatiou during life ; and the turgescence 
of the countenance, os well as the characteristic post-mortem ap- 
pearances, would be wanting. It is only, therefore, in suicides, 
and in the scarcely conceivable case of slight force being used by 
the murderer, or death taking place suddenly, from shock or 
syncope, that the appearances produced by a cord apydied during 
life could resemble those due to its application aftei* death. The 
same observations apply to direct pressure on the windpipe. As, 
moreover, hanging is known to be the more common suicidal act, 
the murderer is not likely to hide the real mode of death by 
simulated strangulation. It is much more probable that having 
strangled his victim, he would try to conceal the real mode of 
death, by suspcuiding the body or placing it in a position sug- 
gestive of suicide. 

In the well-known case of Bartholomew Pourpre, the deceased 
was first strangled and then suspended, and the mark of the cord 
was found at the lower part of the neck, while the teeth knocked 
in, and the bloody mouth, sliowcd the violence that had been ns(?fl. 

llie murderers of Sir Edmondbury Godfrey, after strangling 
him near Somerset House with a twisted handkerchief a})plied 
w'ith great force, concealed the body for a time, and then carried 
it to Islington, threw’ it into a ditch, passed his own sw’ord through 
him, and laid his gloves and other articles of dress on the bank, 
so as to create the belief that he hud committed suicide. The 
absence of blood from the w'ouiul, though the sword had passed 
through the heart, excited* suspicion, which was felly confirmed 
by the discovery of a bruise, an inch broad, extending round the 
neck, and a fracture of the cervical vertebrie, which rendered the 
neck so flexible that it could be turned fi-oin one shoulder to the 
other* The face, which during life was remarkably pale, was livid 
and suffused, and the eyes bloodshot. 

2. Accident, Suicide, or Homicide . — That strangulation, like 
hanging, may be accidental, is proved by the follow ing cases ;■ — 

An ingenious young man, having nearly lost the use of his arms, 
was in the habit of moving a heavy weight by a cord attached to 
it and passed round his neck. One morning, soon after having 
retired to his room, his sister found him sitting in a chair' quite 
dead, with the cord twdsted round his necjk. The deceased must 
have attempted to move the w’eight in the usinil way, hut it had 
slipped behind, and so strangled him. (Smith.) 

In July, 1839, Elizabeth Kenchan, an extremely dissipated, 
drunken, and disorderly woman, went to bed intoxicated, with 
her bonnet on, and in the morning was found strangled in its 
strings. She had fallen out of bed, her bonnet became fixed 

V 
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between the bedstead and the wall, and she, being too drunk to 
loosen the strings, was strangled. 

In a few cases, then, death by strangulation has been due to 
accident ; hut if we have convinced ourselves that death did not 
take place in this way, the question is narrowed to the alter- 
native of — 

Suicldey or Homicide , — Strangulation appears to be a suicidal 
act in about half the recorded cases. As it is difficult lor a man 
to strangle himself by the pressure of his hands even with the 
aid of a ligature, some mechanical contrivaiuie is usually resorted 
to. In one case (Orfila), two cravats were twisted several times 
round the neck ; in another (Dunlop), a Malay used a small stick 
for the same purpose^ in a third case, the handle of a pot was 
used. In the year 1838 a Mr. Watson, aged 88, strangled him- 
sell* by ])lacing a poker through the tie of his neckerchief and 
twisting it round and round. * 

Strangulation by })re8sure of the hand on the trachea (throt- 
tling) may be safely assumed to be homicidal, as in the following 
case. A robust man, on some slight provocation, seized another 
by the cravat, and j)ress(‘d him firmly against a wall till he was 
dead, (hi examining the body, the fac’C was found livid and 
swollen, and the features distorted; and there was considerable 
discoloration and depression where the pressure had been applied. 
There were witnesses to the act, and tlic man was proved to be 
insane. (Case at the Chester Assizes, April, 1835.) 

An unsuccessful attempt to attribute death to accidental throt- 
tling was made in 17(13, in the well-known case of Beddingfield, 

He was found dead in his bed-room, and his wife and man- 
servant were charged with the murder. The medical testimony 
was very unsatisf’actory, as no dissection had taken place, but it 
was proved that there were marks on the neck resembling those 
of fingers. One surgeon said there were marks of a thumb and 
three fingers; the other of a thumb wixd four fingers ; while 
another witness saw only two, “ which looked as if the blood was 
set in the skin.’’ The deceased was found lying on his face on 
the floor, w ith one hand round his neck. One of the criminals 
after condemnation confessed that he had strangled Beddingfield 
in his sleep by seizing his throat w’ith his left hand ; and that 
though he struggled violently and made some noise, he soon 
accomplished his purpose. 

The appearances caused by throttling, when great resistance is 
offered, may be inferred from the evidence of Mr. W. Wilson in 
the case of Hector M ‘Donald, convicted of the murder of his 
w ife, at Inverary, April, 1857. There was an abrasion on each 
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side of the windpipe, five abrasions on the loft, and three on the 
rigiit arm ; and the skin on the front and sides of the neek, and 
on the upper part of the chest was blackened. On the throat 
were the marks of a thumb and three fingers. It was inferred 
that the throat had been grasped by the left hand, of which the 
wrist was pressed upon the chest, and that the right hand had 
grasped the left arm of the victim. The internal appearances 
were highly characteristic of death by apnoen. The substance 
and membranes of the brain w^ere injected ; the lungs and right 
side of the heart contained a quantity of dark fluid blood ; the 
left was nearly empty. All the internal viscera were healthy. 

The following is a case of homicidal strangulation by a foreign 
body introduced into the ligature; — Dr. Clench, a London phy- 
sician, was called out of bed by two men on the night of the 
4th of January, 1692, to visit a sick friend. He entered a 
hackney coach with them, and was driven about several streets 
in the City for an hour and a quarter. The men then left the 
coach, and sent the driver on an errand. When he returned, he 
found Dr. Clench sitting on the bottom of the coach, with his 
head on the cushion of the front scat. Thinking him in liquor, 
he shook him, but obtained no answer. He then called the watch, 
and they found him strangled by a coal wrapped in a handker- 
chief, and applied directly over the windpipe. The coachman 
had heard no noise while driving the carriage. 

DEATH BY SUFFOCATION. 

Under this head are comprised all cases of apnoea, not produced 
by direct pressure on the windpipe, with the exception of drown- 
ing, which has already been treated separately. 

On an average of the five years 1852 to 1856, 708 deaths by 
suffocation occurred, of which 427 in males, and 281 in females. 
Of the whole numVier, 106 were infants killed by overlying, and 
about 180, also infants, were suffocated by bed-clothes ; 57, of 
whom the majority were young children, were suffocated by their 
food, 38 by gases, chiefly carbonic acid. Two suicidtis, five 
murders, and one manslaughter by suffocation are reported to 
have happened annually. In 1871, among deaths by accident or 
negligence, 876 in males, and 628 in females, are attributed to 
suffocation. 

Suffocation may take place in many ways. 

1. The mouth and nostrils may he stopped accidentally or by 
force. A person in a state of helplessness, from whatever cause, 

V 2 
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may fall on the face and be suffocated by water or loose earth ; 
and new-born clnblrcn by tbo discharpres, by the bed-clothes, or 
by beinp: overlaid in bed. Murderers have also despatched their 
victims by this means. 

2. Mechanical Pressure on the Chest. — I'bis may occur from 
accident, as when a quantity of earth or rubbish falls upon a 
man ; or as a homicidal act, combined with stranjyulation, the 
murderer jircssing with bis whole weipjht on the body, and com- 
pressing the windpi])e with the hand ; or compressing the chest 
and closing the mouth and nostrils. Sutrocation by j^ressiire on 
the chest constituted ])art of the peine forte ei dure of our 
ancient law. A risk of accidental suffocation by pressure on the 
chest has been incurred in taking casts with plaster of Paris, 

On the 14th of June, 1837, no less than twenty-three j)erson8 
lost their lives at the Champs de Mars by pressure in a crowd, 
death being due partly to suffocation jnd partly to severe injury 
to the chest. 

3. Closure of the Qlotiis . — This also may occur accidentally, 
as in the 57 cases mentioned above of suflbcation by food. When 
this happens in adults they are usually intoxicated, or in a tit. 
Thus Paris and Ponblanque quote the case of a patient who died 
in an epileptic fit after a heavy meal of pork. The trachea con- 
tained a quantity of matter, resembling the pork on wdiich he 
had recently dined. Suffocation by food is not an uncommon 
termination of the general paralysis of the insane. 

Among familiar examples of accidental sullbcation may he cit(?d 
the death of Anacreon, attributed to a grape-seed ; and of Gilbert 
the poet to a piece of mutton. There is a case on record of suf- 
focation from swallowing a bee in some honey ; and another from 
slaked lime getting into the larynx. Such small bodies as a 
piece of potato-peel have been found impacted in the riina 
'glottidis, and small morbid growths, and the products of inflam- 
mation have often sufficed to close this narrow passage. 

Suffocation has also been often threatened and sometiuK's 
brought about by bodies impacted in the upper part of the gullet. 
Slaves, both in ancient and modern times, are alleged to have 
swallowed their tongues. Some article of dress, such as a hand- 
kerchief, has been swallow'ed, and one determined suicide caused 
a fatal haemorrhage by swallowing a cork bristling with sharp 
pins. The preparation is in the museum of King's College. 

Suicidal suffocation by the vapours of charcoal are not common 
in England but very frequent in France. 

Suffocation is not a mode of death often resorted to by mur> 
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(lerers, in the case, at least, of young and vigorous adults ; for 
the force required is such as to reveal the cause of death by ex- 
ternal marks and internal appearances ; but when the body is 
very weak from any cause, as in the new-born infant, the old 
man, or the intoxicated, suffocation is not very difficult to effect, 
and if not attended by great violence, iniglit not betray itself by 
the state of tlie body externally or internally. 

The post-mortem appearances present in well-marked cases of 
death by suffocation may be inferred from Dr. Ollivier’s account 
of the persons suffocated in the Champs de Mars. Jn the twenty- 
tliree persons, without exception, the skin of the face and neck 
was of a uniform violet ti«it, spotted with blackish ecchymoses. 
In nine, the eyes were bloodshot; in four, a bloody froth ran 
from the mouth and nostrils; in four, blood flowed from the 
nostrils, in three, from the ears ; seven had fractures of tlio ribs ; 
and two, females, fracture of the sternum. In sixteen bodies that 
were opened, the blood was black and fluid, and filled all the large 
veins at the right side of the heart. The pulmonary tissue was 
mostly of a reddish-brown, and in three quarters of each lung, 
posteriorly, there was a considerable aecumulation of black and 
liquid blood ; but there was no cccbyinosis, cither on the surface 
or in the substance of the lungs, except in one case. In all the 
cases in which the eyes were bloodshot, and in those in which 
blood flowed from the cars, the vessels of the pia mater and sub- 
stance of the brain were gorged. 

IStafe of the — Two appearances frequently occur in 

death by suffocation, viz., partial empliysema, and punctiform 
ecchymosis. 

The surface of the lungs in most cases of death by suffocation, 
instead of being smooth, has an uneven or tuberculated character, 
due to the occurrence of partial vesicular or interstitial emphysema. 
A section into one of these patches shows that the parenchyma of 
the lung is aflected. 

The piuictiform ccchytnoses (Tardieu's spots) are found most 
commonly in children who have died of suffocation, but they may 
also occur in adults. They are minute spots on the pleura (visceral 
and costal), but are not confined to the surface of the lungs, for 
tli(?y may be observed on the aorta, the heart, or the diaphragm, 
and also on the surface of the abdominal viscera, as well as on the 
inner surface of the scalj). The surface of the lung looks as if it 
had been sprinkled with drops of a dark purple fluid. They are 
due to rupture of capillaries from over-distension, and occur, 
according to Lukomsky, when efforts at expiration continue, thus 
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enormously raising the general blood-pressure. Tardieu thought 
that they were diagnostic of death by suffocation as distin- 
guished from other modes of death by apufea. This opinion, 
liowever, is not confirmed by other observers, for they may 
occur where a similar condition as regards the relation between 
the respiratory movements and the blood- pressure exist. They 
occur in children from interruption of the placental circulation. 
These spots indicate' death by asphyxia in some form, but not 
the mode in which it was brought about. I'hey are commonly met 
with in the lungs of new-born infants. (See p. 91.) 

From the slight injuries caused by the suffocation of helpless 
people, this mode of death was, previous to tlm passing of the 
Anatomy Act, selected by the murderers llurkc and Hishop. 
Burke, with his female accomjdicc, Macdongall, was tried at 
Edinburgh in 1828, and Bishop, with Williams and May, in 
London, in 1831. 

Burke killed Margery Oampln'll, by sitting on her body, cover- 
ing her mouth and nostrils with one hand, and applying the 
other forcibly under the chin. 

Fifty-nine hours after death, the eyes were closed ; the features 
composed, as in deep sleep, red, and somewhat swollen; the lips 
of a dark colour ; and the eyes bloodshot. There was a little fluid 
blood on the left cheek, apparently from the nostrils; the tongue 
was not protruded or torn by the teeth, but tlu're was a slight 
laceration on the inside of the upper lip opposite the l(?ft eye-tooth ; 
the cuticle under the chin w'as much rufllt'd, and the surface of 
the true skin, when laid bare, was dry and brown ; but there was 
no bruise. The integuments, except on the face, were perfectly 
free from lividity. The joints were flacxad. There was no effu- 
sion of blood or laceration of the parts around the windpi])e, and 
no injury of the cartilages, but the os hyoides and thyroid car- 
tilage were further apart than usual, in consetpience of the stretch- 
ing of the connecting ligament. The following were the internal ap- 
pearances ; The membrane of the windpipe healthy, with here and 
there some tough mucus, not frothy, and a few points of blood 
between it and the membrane. The organs within the chest 
perfectly natural ; the lungs remarkably so. The blood through- 
out the body was black and fluid, and accumulated in the large 
veins, and in the right cavities of the heart. The abdominal 
viscera, with the exception of incipient disease of the liver, were 
healthy. The brain also was quite healthy, and presented a little 
more turgescence than usual ; and there were three extravasations 
of blood in the scalp, but without coprcs|>onding external bruise. 
There were some marks of violence on the limbs, considerable 



POST-MORTEM APPEARANCES. 


295 


effusions of blood among the muscles ot the neck, back, and loins, 
and on the sheath of the spinal cord. The posterior ligamentous 
connections between the third and fourth cervical vertebrie, were 
torn. These injuries to the back were shown to have been occa- 
sioned after death by the forcible doubling up of the body, ft 
should be added that a “ handful ” of clotted blood was found 
near the body. 

In the case of Carlo Ferrari, the victim of Bishop and Williams, 
the appearances from which suffocation might have been inferred 
were even less strongly marked. The face, it is true, was swollen 
and congested ; the eyes bloodshot, and the lips tumid ; but the 
lungs were quite healthy and not congested, the heart was 
contracted, and all its cavities quite empty. But these exceptional 
appearances were explained, by the fact, that the murderers, after 
stupefying their victim with liquor, lowered his body into a well 
with the head downwards, taking care to keep the mouth below 
the water. In this ease, too, there was some extravasated blood 
under the scalp, among the muscles of the neck, and on the spinal 
cord. The fresh state of the body, the appearance of the 
countenance, and a wound upon the left temple, combined to 
excite suspicion, and led to the committal and conviction of the 
murderers. 

In both these cases death was certainly caused by suffocation, 
and yet the appearance of the bodies wa^ not such as to lead at 
once to the conclusion that death had happened in this way. Tlie 
medical examiners, in both eases, were inclined to ascribe the 
deaths to the injury done to the spine, which was afterwards 
proved to have been occasioned after death by the forcible doubling 
up of the bodies in packing them. 

In allusion to the opinion expressed by some medical men, that 
the signs of suffocation are so strongly marked as of themselves to 
arrest attention, Dr. Christison observes : — “ In the body of the 
woman Campbell, no person of skill, whoso attention was ])oint.edly 
excited by being told that from general circumstances murder was 
probable, but the manner of death unknown, could have failed to 
remark signs that would raise a suspicion of suffocation. But if 
his attention had not been roused ; if, for example, he had examined 
it in the anatomical theatre of an hospital, without knowing that 
suspicions from general circumstances were entertained regarding 
it, he might have inspected it even minutely, and yet neglected 
the appearances in question. Nay, a person of skill and experience 
would have been more likely to do so than another, because every 
one who is conversant with pathological anatomy must be familiar 
with such or similar apoearances, as arising from various natural 
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diseases/' Dr. Cliristison then draws attention to the close 
resemblance between the appearances present in the body of 
Campbell and those observed in the body of a man who died of 
dysentery, adding that the “vascularity of the conjunctivaj and 
the contusions on the legs made the only difference.”* 

* CasGB and Observations in McdicalJurispvudonce ; ‘ Ed. Med. and Surg, 
Journal/ vol.xxi;i. 213. (182U.) 



CHAPTER III. 


WOUNDS AND MECHANICAL INJURIES. 

In this Chapter all injuries inflicted by rneclianicral means will 
he treated of, except the several forms of death hy suffoca- 
tion examined in previous chapters, and injuries hy fire, and hy 
lightning, reserved for separate examination in succeeding 
ones. 

All injuries, therefore, which one man inflicts upon another, 
whether hy cutting or bruising instruments, by his own person, 
or by forcing him against an obstacle, will have to he considered 
under this head. For the punishment of all such injuries when 
maliciously inflicted, the statute law makes provision, no less than 
for stabbing, cutting, shooting, drowning, strangling, and suffo- 
cating, by the insertion of the words “or shall by any means 
whatsoever wound or cause any grievous bodily harm to any 
person,” and “ b^f any means other than those specified,” &c., 
and “with or without any weapon or instrument,” &c. (§§ 13, 
15, and 20, of 24 and 25 Viet. cap. c.) 

In examining so large a subject, methodical arrangement is 
especially necessary. The different kinds of mechanical injury 
will have to be separately considered, then the questions common 
to all such injuries ; then the way in which they affect the more 
important organs of the body. 

Three kinds of mechanical injury will have to be separately 
examined: — wounds in the common acceptation of the term, gun- 
shot wounds, and mechanical injuries not usually designated as 
“ wounds.” 

The old surgical definition of a wound* makes it to consist in a 
solution of continuity. Mechanical injuries, therefore, may be 
conveniently divided into sucli as are without solution of continuity 


* “A wound is a solution of continuity in any part of the body suddenly 
made, by anythinir that cuts or tears, with a division of the skin.” “ By the 
word skin, I understand not only the external cutis, but also the inward 
membranes oftha gullet, ventricle, guts, bladder, urethra, and womb, all of 
which are capable of wounds bom sharp instruments, either swallowed 
or thrust into then:.”— Bichard Wiseman’s ‘ Chirurgical Treatises,’ book v. 
ohap. i. 
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and such as arc with solution of continuity. The first will include, 
contusions^ concussiomy simple fractureSy dislocalionsy and sprains. 
The second comprises incisionsy punciuresy and lacerationsy com~ 
pound fractureSy and y un-shot wounds. 

Kach class of injuries, whatever the parts affected, has some 
points common to all the forms of violence included in the class. 
Thus, almost all injuries affecting the deeper-seated parts are 
accompanied by external traces of the force that produced them, 
whether it caused a solution of continuity or not. So that in 
most cases we shall have traces of the injury on the surfacCy and 
it will therefore be necessary to examine minutely the subject of 
braises and incisions involving the external parts of the body. 

The subject will be best examined under the following heads : — 
1. The characters of contused wounds, and of injuries unaccom- 
panied by solution of continuity. 2, The characters of incised 
wounds, and of those accompanied by solution of continuity. 
3. The characters of gun-shot wounds. 4. The questions common 
to all forms of mechanical injury. 5. Wounds as they affect the 
several important organs of the economy. 6. The detection of 
blood-stains on clothes, weapons, &c. 

I. CONTUSED WOUNDS, AND INJURIES UNACCOMPANIED BY 
SOLUTION OF CONTINUITY. 

A blow with a blunt instrument causes an appearance on the 
surface commonly known as a bruise, and, in scientific language, 
as an ecchymosis. It consists in a discoloration of the skin pro- 
duced by extravasation of blood into the cellular membrane. 
When this happens in the superficial parts, and especially in lax 
and yielding portions of the skin, the colour makes its a})pearance 
at once ; but when deeper seated, days may elapse before the skin 
becomes dis<ioloured, and then it is not blue, as in superficial parts, 
but of a violet, greenish, or yellowish hue ; nor is it always imme- 
diately over the extravasation. 

The blue colour is not fully developed at once, but it continues 
to deepen for five or six hours. When blood ceases to flow from 
the broken vessels, serum is effused, and inflammation is set up, and 
thus the bruise is enlarged. Its colour also undergoes a change, 
passing from deep blue through shades of green, yellow, and lemon 
colour. After a further interval, the effused fluids are absorbed, 
and the colours first fade and then wholly disappear. If the 
injury has been severe, the inflammation runs on to suppuration, 
forming an abscess if deep, an ulcer if superficial. 

The change of colour begins at the circumference, where the 
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effused fluids are scanty, and travels inwards towards the centre, 
where they are abundant, and where the deep blue colour often 
remains after the rest of the bruise has completely changed its 
appearance. In bruises of any extent, and in parts which contain 
much blood, coagula are formed. 

'J'he extent of the bruise, and the rapidity of its changes, will 
depend on the force used, the size and character of the weapon, 
the tige, constitution, and health of the sufferer, the full or empty 
state of the vessels, and the tension or laxity of the skin. A 
boxer in training would scarcely be marked by a blow that would 
disligure a person in ordinary health; and in severe cases of 
scurvy the slightest touch causes a bruise closely resembling that 
proiluced in healthy persons by gi-eater violence. 

As the form of a bruise is mainly determined by the shape 
of the weapon, it often furnishes strong presumptive evidence. 
Thus Starkie, in his ‘ Law of Evidence/ relates a case in which a 
blow on the face given in self-defence, with the key of the house 
door, caused a bruise which corresjwnded in shape to the wards 
of the key, and served to identify the man who had committed 
the assault. The subjt'cts of death by hanging, strangulation, 
and suflbeation, furnish good examples of this correspondence of 
bruises with their cause. 

The discolorations which constitute a bruise arc not confined 
to the cellular membrane, but involve more or less the substance 
of the true skin. Bruises arc thus distinguished from cadaveric 
lividity. (See p. 247.) 

But blows, even when very severe, do not produce marks of 
injury on the surface, if the parts beneath are soft and yielding, 
'fhus blows on the abdomen, severe enough to rupture the viscera, 
do not always bruise the skin, though they sometimes lead to the 
effusion of blood between the muscles. On the other hand, when 
severe injuries of hard parts, such as fractures of bone, are unat- 
tended by a bruise, there is a strong presumption against their 
having been caused by a blow. 

Can the appearance of a Bruise he produced after Death 1 

This question is answered by Christison’s experiments, from 
which it appears, that, up to two Jiours after death, and, in rare 
cases, three hours and a quarter, appearances may be produced 
more or less reseiitbling bftnses inflicted during life; blood is 
effused into the cellular tissue, on the surface of the cutis, and 
even into its substance ; and the effused blood coagulates. 

Distinction between Bruises inflicted during Life and after 
Deaths — In certain cases this distinction is easy. If there is 
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much swelling, any change of colour, or any sign of inflamma- 
tion, the bruise must have been inflicted during life. 

If on cutting into the bruise, the elfiision of blood is found to 
be considerable, and the clots large, the presumption is strongly 
in favour of its having been inflicted during life. So also if the 
cutis is discoloured from the eflusion of blood into its texture. 
This last is a valuable diagnostic mark, except in the case of 
bruises inflicted a few minutes after death, when, judging from 
the analogy of incised wounds, we may expect the same appear- 
ances as in those produced during life. 

As the same effusion of blood, which, on the surface, gives rise 
to the appeai-ance of a bruise, may, when it occurs in the deeper 
seated parts leave little or no trace on the surface, it is important 
to ascertain whether such deeper effusions of blood may take 
place after death as well as during life. This question too has 
been answered in the affirmative. In the body of Margery 
Campbell, the victim of Hurkc, there were marks of severe 
injury to the back, to which Christison was at first inclined to 
attribute her death ; and semi-fluid blood was found under the 
trapezius muscle, near the inferior angle of the scapula, and in 
the cervical, dorsal, and left lumbar regions, but there was no 
corresponding bruise on the skin. The posterior ligaments of the 
vertebra} were ruptured, but there was no fracture. On the 
sheath of the spinal cord opposite the rupture, there was a mass 
of semi-fluid black blood an inch in diameter, and about the 
thickness of a penny ; from this a thin layer of blood extended 
along the posterior surface of the sheath, as far as the lowest 
dorsal vertebra, 'fhe spinal cord was uninjured, and there was 
no blood under its sheath. Christison proved that all these 
marks of violence might be produced seventeen hours after 
death, by bending the head forcibly on the chest. In the body 
of Carlo Ferrari, also, flve or six ounces of coagulated blood were 
found among the dee})-seated muscles of the neck, from tlie 
occiput to the last cervical vertebra; and there was a large 
quantity of fluid blood in the upper and lower part of the spinal 
canal, exterior to the sheath of the cord, but no blood within the 
sheath, nor bad the vertebrm, or their ligaments, or the cord 
itself, suflered any injury. The confession of the criminals showed 
tliat these injuries to the spine were produced after death. 
(Refer to p. 295.) 

The difficulty of determining whether a bruise was inflicted 
during life or soon after death, will be much increased if putre- 
faction has set in ; for it exaggerates the appearance of injury, 
and produces great alterations of consistence and colour ; while 
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the pressure of the gases evolved may cause copious outpourings 
of blood through ruptured vessels. This was w(‘ll shown in the 
body of a man who had died of apoplexy. The veins of both 
arms had been opened, but no blood had flowed during life. 
After death, however, an abundant hemorrhage took place from 
the w^ounded vessels. (G .) 

In a case which occurred at Paris, the effusion of blood caused 
by strangulation was discovered as a black mass twenty years 
after death. But the cord was found round the neck, and 
removed the difficulty which might otherwise have existed. 

In respect to fractures the same observations apply, in nearly 
the same degree. A fracture produced within a sljort period 
after death, and one produced during life, but speedily followed 
by death, would probably present very nearly the same ap- 
))earances. A fracture caused some time before death would be 
readily distinguished by the inflammation set up about it. 

Fractures may be detected long after death. Thus, in the 
body of Clarke, the victim of Eugene Aram, the fracture and 
indentation of the temporal bone were plainly distinguished after 
the lapse of thirteen years. 

II. INCISED WOUNDS, AND WOUNDS ACCOMPANIED BY A 
SOLUTION OE CONTINUITY. 

Under this head are comprised incised, punctured, and lacerated 
wounds. Gun-shot wounds will be treated of separately. It is 
to incised wotxnds that the following observations chiefly apply. 

The immediate obvious consequences of wounds with solution of 
continuity are haemorrhage, and retraction of their edges; the 
remote effects are those of inflammation and its sequela). In a 
recent incised w ound, inflicted during life, there is copious liminor- 
rhage, the cellular tissue is tilled with blood, there are coagula 
hetw'een the lips of the wound, and the edges arc everted. After 
the lapse of from eighteen to twenty-four hours there arc the 
signs of inflammation, increased redness, swelling, and ellusion of 
coagulahle lymph. 

As a rule incised wounds, whether caused by cutting or slashing, 
are fusiform in shape, owing to the retraction of the tissues in the 
middle, and especially so when muscular fibres have been divided 
transversely. Incised wounds usually commence abruptly and 
terminate gradually, or tail off. This often indicates the direc- 
tion in which the instrument was drawn. 

Incised wounds do not correspond in shape to the weapon 
with which they were inflicted, as the wound is always broader 
than the cutting edge. 
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A wound resembling an incised wound may be caused by a 
blunt instrument, or a fall, in certain parts of the body, as for 
instance, on the scalp, owing to the resistance of the underlying 
skull. 

The chief danger of incised wounds is hemorrhage. 

Copious hemorrhage affords of itself a strong presumption in 
favour of a wound having been inflicted during life, especially if 
the body is fresh. Scanty haemorrhage, or the entire absence of 
it, as in the case of Sir Edmondbury Godfrey (p. 289), supplies 
an equally strong reason for attributing death to some other 
cause. But lacerated and severe gun-shot wounds form an ex- 
ception to this rule. In the well-known instance recorded by 
Cheselden of a man’s arm torn off by a windmill, and in a case 
more recently reported by Mr. Bransby Cooper, there was 
scarcely any haemorrhage. On the other hand, very considerable 
haemorrhage may take place after death, and especially when 
putrefaction is set up, if any large vein happen to be wounded. 

In the case of incised, as of contused wounds, it is important 
to determine whether the appearances found in wounds inflicted 
during life may be produced after death. 

Characters of Wound s produced after Death , — The experi- 
ments of Orfila on the dog have shown, that the appearances 
proper to incised woTinds inflicted during life may be produced 
immediately after death; and the experiments of Dr. Taylor 
made on limbs recently amputated, show to what degree the 
resemblance may be carried. 

When the incision was made ten minutes after the removal, 
there was immediate considerable retraction of the skin, protru- 
sion of the adipose substance, and scanty flow of blood ; and after 
twenty -four hours, the edges were found red, bloody, and everted ; 
the skin somewhat flaccid ; a small quantity of blood escaped on 
separating the edges ; no coagula adhered to the muscles ; but 
at the bottom of the wound were several loose coagula. 

After the same interval of ten minutes a second experiment 
was performed. The edges of the wound were slightly everted ; 
scarcely any blood escaped; and twenty-four hours afterwards 
the edges were pale and perfectly collapsed, and at the bottom 
of the wound w^ere a few coagula. 

Whdh the w^ound was not made till two or three hours after 
the removal, a small quantity of liquid blood w'as effused, and no 
clots were found. The edges of an incised wound made twenty- 
four hours after death were yielding, inelastic, in close approxi- 
mation, and free from coagula. 

Lacerated wounds combine the characters of incised and con* 
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tused wounds, being uccompanied with less hjemorrhage than the 
former, and less discoloration than the latter. The edges are 
generally torn, but, as above stated, though caused by blunt 
weapons or falls, they may be sometimes sharp and defined. They 
seldom correspond in shape with the instrument or material 
which caused them. The distinction between such wounds 
inflicted during life and after death is less easily made. 

Punctured wounds are intermediate between incised and 
lacerated wounds, resembling the former when inflicted wdth a 
sharp instrument, and being often accompanied by profuse 
hajmorrhage ; but when made with a blunt object, being more 
like lacerated wounds, and occasioning little loss of blood. The 
form depends on the shape of the weapon and on the direction 
of the violence. They arc in general smaller than the weapon. 
They may resemble incised wounds if the weapon by which they 
are inflicted is a broad, two-edged blade. If the wound was 
made by a perpendicular stroke, they will correspond to the 
breadth of the w'eapon. If the blow was struck obliquely, the 
wound will be longer. A weapon wdth a thick back and a sharp 
edge will* cause a correspondingly shaped wound. Triangular 
weapons, such as bayonets, cause triangular wounds. 

It must be remembered, however, that the same weapon may 
produce differently shaped wounds on different parts of the body, 
according to the tissue penetrated, and the amount of retraction 
which ensues. The chief danger is from injury to internal 
organs or penetration of internal closed cavities, such as the pleura. 

Sword wounds traversing the body, have a large depressed 
orifice of entrance, and a small and raised orifice of exit ; but 
this condition may be reversed when the weapon is drawn out, 
especially if it is rough from rust or otherwise. 

HI. GUN-SHOT WOUNDS. 

These belong to the class of contused or lacerated wounds ; of 
contused wounds when the shot does not penetrate, of lacerated 
wounds when it enters or traverses the body. Tliey are, as Wise- 
nian observes, “ the most complicate sort of wounds they com- 
bine “contusion, attrition, and dilaceration” in a high degree; 
they occasion “ all sorts of fractures they introduce extraneous 
bodies; and they give rise to hsemorrlmge, inflammation, ery- 
sipelas, gangrene, and sphacelus. The lips of a gun-shot wound 
are “ livid or blackish they become the seat of inflammation 
and swelling; and “ blisters frequently rise about them,” contain- 
ing “ matter of a foetid smell.” 

Gun-shot wounds caused by discharges close to the person are 



304 


WOUNDS, 


“ burnt by the flame,” and they may contain particle? of uncon- 
sumod powder. If covered by clothes, these also may be blackened 
or burnt. As a general rule gun-shot wounds, unless they injure 
some large vessel, do not give rise to much haemorrhage ; but 
the destruction of parts from the sloughing and suppuration that 
follow them, often occasions profuse and fatal discharges of blood. 

The bullet, shot, or wadding discharged from fire-arms at 
short distances sometimes lodges in the body, sometimes tra- 
verses it. When it lodges, it often furnishes conclusive evidence. 
The bullet may prove to have been cast in a mould, or the 
wadding to be i’ormed by printed i)apcr or other material, in the 
jwssession of the person who fired the shot. It may even happen 
that the composition of the bullet, or the mode of making it, is 
peculiar. In medico-legal cases^ therefore, the contents of a 
gun-shot wound should be carefully examined, and preserved. 
When the bullets traverse the body, the two apertures should be 
carefully examined. The aperture of entrance is round and clean, 
that of exit less regular in shape and jagged. On entering the 
body “ the bullet forces tho flesh in with it, and the place by 
which it enters presently contracts closer ; but its going out is 
more lax.” The same difference of entrance and exit is seen in 
the clothes. Such is generally the case, but the rule is by no 
means absolute. Much depends on the velocity of the bullet and 
the amount of resistance it meets with in its passage through the 
tissues. And in reference to the effect of conical bullets, which 
are now generally used, a distinction between the ai^ertnre of 
entrance and that of exit is extremely difficult. For, as a general 
rule, both apcjrtures are of much the same size and have a some- 
what triangular shape. This is so even when very extensive 
destruction of deep parts has been caused by the passage of the 
projectile, llullets that strike the body obliquely produce a 
valvular wound. 

Bullets which lodge in the body are often turned out of their 
direct course by contact with a bone, or other firm resisting 
structure. Thus (to give examples from the practice of Richard 
Wiseman) a bullet entered the cheek and was cut out from the 
back of the neck ; a second, entered the outside of the small of 
the leg, and was found on the inside of the thigh above the knee ; 
and a third entered the outside of the arm, and was cut out below 
the scapula. In some cases, the bullet has struck the head or 
abdomen, and after traversing the half-circumference of the part, 
has been found lodged, or to have passed out at, the opposite 
point. Again, bullets may be split into two or more fragments 
by striking a bone, and these fragments may either traverse the 
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body or lodge in it. If they lodge, they inny be found to have 
taken the same eccentric course as tbe undivided biillet in tbe 
cases just cited: if they traverse they may occasion more than 
one wound of exit resembling that caused by a single bulhjt. 

When the bullet takes a direct course ihrougli the body (that 
is to say, when it is not deflected) the character of the two aper- 
tures, c<*ui)led with the direction of the line which joins them, 
may serve to indicate the posture of the body at the time the 
wound was received. So also when a bullet, after traversing a 
wooden paling, or a window, strikes a wall beyond, the line 
of flight, and spot from which the shot was tired, may be 
dct(}rmined. 

Small shot discharged quite close to the body, and striking it 
at right angles, may (?ausc a I'onnd clean wound not easily dis- 
tinguished from one produced by a hnllot ; but at the distance of 
a foot or more the shot scatter, and occasion an irregular wound. 
At the distance of three feet the shot arc so much scattered that 
it is not possible to confound the injury with one caused by a 
bullet. In these wounds some of the shot lodgt! in the body, and 
when fired close, or within a short distance, there will be marks 
of burning on the skin and clothing. 

Fire-arms loaded with wadding, and fired close to the body, or 
within a few inches, may produce severe, and (wen fatal, pene- 
trating wounds, and even at the distance of a foot may give rise 
to extensive superficial injuries. The unconsumod powder, when 
fire-arms loaded only with powder are discharged close to the 
body, may produce the same injuries as small shot. 

From what has been said above of the complicated nature of 
gun-shot wounds, it is obvious that they are very dangerous to 
life. They may prove fatal, immediately, or within a short 
interval, by shock, or hajinorrhuge, and after a longer interval, by 
secondary haimorrhage, by erysipelas, by tetanus, or by the 
infiamimition and extensive suppuration fullowij)g ou the death of 
the injured parts. 

The same medico-legal questions, such as the more or less 
dangerous character of the wound, the effect of' the treatment 
adopted, and of the subsequent conduct of the wounded person, 
on the issue of the injury, and the amount of locomotion possible 
after it, arise in gun-shot as in other wounds. 

The question whether the wound was the result of accident, 
suicide, or homicide may also he raised respecting these in (jommon 
with other wounds. As a general rule, accidental wounds, whether 
inflicted by the wounded person, in loading, or in tbe act of car- 
rying a loaded piece, or by another person pointing at him a piece 
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supposed not to be loaded, or walking or shooting in bis company > 
have the characters of wounds caused by discharges near the 
person ; but these characters they have in conmion with suicidal 
wounds. But suicidal wounds have the character which a(;ci- 
dental wounds often, and homicidal wounds somotim(?s, lack, of 
being indicted in front on the head or region of the heart . To 
this rule, however, some suicidal gun shot wounds form an excep- 
tion, inasmuch as the weapon is directed to the Ivick of the head. 
As a general rule, too, the suicide tires only one shot ; hut suicides 
have been known to fire two ])istols, and even to resort to fire- 
arms after the failure of incised wounds. In some cases the 
suicide is found in a room secured from within, with the weapon 
still grasped in the hand, and when the priming was of poivder, 
with the hand stained by it. 

Some advantage is occasionally derived from an examination of 
the gun or pistol. When the combustion of the powder is imper- 
fect, the finger introduced into the barrel is blackened by tin? 
unconsumed charcoal ; and the residue is found to consist of this 
unconsnmed charcoal nux(>d wirli snljihide of potassium. But 
when the combustion is ])erfe(?t the finger is not blackened, for 
the residue consists of the white sulphate and carbonate of potasli. 
After an interval of some days, varying with the quantity of 
moisture in the air, tlic mixed residue of charcoal and sulphide 
of potassium is converted into sul}>hate, which after a still longer 
interval may be found blended with the rust of iron. 

IV. QUESTIONS COMMON TO ALL FORMS OF MECHANTCAL INJURY. 

There arc thr('e questions common to all forms of mechanical 
injury : — 1. it inflicled dnriiig lif(^ ? 2. Was it the cause of 

death 1 and 3. Was if accidental, suicidal, or homicidal ? Tlie 
first question has been already examined; the second and third 
remain to be discussed. 

Was the Woumt the cause of Death ? — The answer to this 
question rarely ])rosent8 any difficulty when a man in the enjoy- 
ment of perfect lieidth receives a severe injury, and dies before 
sufficient time has elapsed for disease to set in, or neglect, or un- 
skilful treatment to prove injurious. But when a consideralde 
interval ela])ses between the receipt of the injury and the fatal 
event, such complications may arise, and render the answer to the 
question difficult. 

To the first class of cases belong the abnormal formation of the 
parts injured (as in the instance of a boy caught robbing an 
orchard, whose death was caused by a blow intended as a simple 
chastisement, on a skull pretematurally thin), and their abnormal 
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situation (as in the ’familiar instances of an inguinal hernia in- 
jured by a kick ; of fatal hajinorrhiige caused hy a blow on the 
loins over the seat of a kidney containing n jagged calculus ; and 
of a large abscess behind the ear ruptured by the same means). 

To this class also belong those sudden dcaiths which follow falls 
or blows too slight to account for the fatal result by the direct 
injury they occasion, death being really caused by the rupture of 
a vessel on the brain, or of an aneurism ; in botl» which cases it 
is possible to attribute the death to the excitement of the struggle 
as well as to the fall or blow. Also those (rases of latent etliisiun 
on the brain or into the cavities of the chest whicrh might jn-ov© 
suddenly’ fatal even in the absence of violence, but are very likely 
to cause death under the influence of ex'iitcment or shock. 

In these cases the injury is inflicted in ignorance of the exis- 
tence of any cause by wiiich, though comparatively slight, it 
might be rendered mortal. To all other cases, such as those of 
young, feeble, or aged persons, and pregnant women, the Eng- 
lish law, as laid down by Lord Hale, will apply : “it is sufficient 
to prove that the death of the party was aceehirated by the 
malicious act of the prisoner, although the former laboured under 
a mortal disease at the time of the accident.’^ 

The second (dass, or that in which an interval elapses before 
the wound proves mortal, comprises a greater number of special 
cases. Ilcfore treating of these in detail, it is necessary to pre- 
mise that (?vcn when the interval between the injury and the 
fatal result is considerable, it may be quite possible to attribute 
the death to the injury without any misgiving ; for it may be 
such that no strength of constitution, and no care or skill, could 
avert a fatal termiiiatiou. lii I'racturcs or dislocations of the 
spine, for instance, and in gun-shot wounds when the bullet 
lodges in the body, liowever long the fatal result may be post- 
poned, the death is fairly attributable to the injury alone. Jhit 
though, in cases of this kind, no doubt can exist either respecting 
the true cause of death, or the guilt attaching to the act of vio- 
lence, the lapse of time has, in most civilized countries, been 
taken into account, and by the common law of England, if the 
injured party survive one year and one day, the crime ceases to 
he murder ; and English juries have sometimes shown a disposi- 
tion to shorten this period very considerably. 

Within this period of 366 days there is ample opportunity for 
some of the circumstances now to be specified to come into play. 

1. A trifling wound or injury may prove fatal, from the in- 
jured part taking on an unhealthy character, such as scrofulous 
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inflfimmution due to peculiarity of constitution, or erysipelatous 
inflammation from exposure to contagion. 

2. To the same class of cases belong uttaclvs of fatal tetanus, 
or of delirium tremens from slight injuries, as well as rare in» 
stances of pysLunia from latent abscess brought into activity by a 
fall or blow, and fatal divseases of internal organs arising inde- 
pendent of, but soon after, the injury. 

3. Another circumstance bearing on the question. Was the 
wound the cause of death ? is the improper management of the 
wounded party : whether consisting in the neglect of inedi(!al 
assistance;, or of medical instructions; or in the resort to ignorant 
and unqualified practitioners ; or in irregularities, misgovern- 
inent, and reckless exposure to cold, fatigue, or fresh injury, or 
to intoxication, on the part of the patient himself; or in mala 
praxis on the part of a qualified medical attendant. 

the Wound Accidental, /Suicidal^ or Homicidal ? — Acci- 
dental death is a common occurrence in crowds, and in wrestlings 
and fights, when the deceased person falls, or is thrown, or struck 
against, hard resisting objects, in whicli case an examination of 
the spot will help to determine the question. 

There is always a probability of accident when a body is found 
in a dangerous situation, as at the foot of a pre(;ipice, or in a 
river with steep banks ; and the lu’obability is increased when the 
deceased is proved to have been drinking. In all doubtful cases 
the character of the injuries will go far to determine the class to 
which the death belongs. Bruises, fractures, and dislocations, 
for instance, are more consistent with the theory of death by 
accident than incised, punctured, or lae(*rated wounds. 

If we suppose the alternative of accident to he excluded by the 
nature of tlie ease, the original question is narrowed to this, ll'as 
the loound suicidal or homicidal I 

As suicide is much more common than homicide, there is 
a’ ways a primd facie probability in favour of suicide, especially in 
middle-aged persons; but this probability will bo materially 
modified by such considerations as, the place in which the body 
is found ; the nature, scat, extent, and direction of the wound ; 
and the number of wounds: 

Place tvliere the Body is found, — The finding of a corpse in 
a room with the windows and doors fastened on the inside, is 
conclusive of suicide. The absence of the instrument of death is 
conclusive as to murder. So also, if the blood from a mortal 
wound has been washed from tlie body or fl(jor, or the body itself 
has been placed in a position inconsistent with the mode of death, 
or covered, or buried. 
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Kafure of ilie Wound. — Confused woi^vds are rarely suicidal, 
tliotigh atteiiipts at sell-destruction by knocking the head against 
the wall arc not iincoininon. Severe contusions, therefore, arc 
nidst probably homicidal, unless the body is lying near a height 
from which it might have fallen, or Irom which the deceased 
might have thrown hiniscdf. Incised tvounds are as likely to be 
suicidal as homicidal, and it is not easy to infer from the character 
of the wound to which class it belongs. The cleanness and even- 
ness of {in incised w'ound have, indeed, been thought to alford a 
yirobability in hivour of homicide, but without sufficient reason ; 
for a resolute suicide is more likely to have a steady hand tlian a 
murderer to meet with no resistance ; and some of the deepest 
and cleanest wounds, of the throat arc certainly suicidal. 

In a few instances the s//ape of an incised wound helps us to 
determine the question of suicide or homicide, by indicating the 
kind of instrument with which it was inflicted, and the 0(;cupation 
of the murderer. Thus, a man with his throat cut from within 
to without, Jis butchers slaughter sheep, was found to have been 
murdered by a butcher ; and in the ease of a body divided into 
two parts by a cutting instrument passed into the fibro-cartilage 
uniting the third and fourth lumbar vertebra), so as to divide the 
articuhiting processes transversely, as butchers cut through the 
spines of animals, a butcher was proved to have been the murderer. 
(Orfila). 

Situftiion of He Wound. — It may be laid down as a general 
rule, that if a wound is so situated that the instrument of death, 
when pliiced in the hand of the deceased, cannot be made to reach 
it, whether by the motion of the band itself, or by that of the 
part injured, or by both jointly, it was not self-inflicted. Wounds 
on concealed parts of the person, as within the labia, and beneath 
the breast of the female, are in all probability homicidal. It 
must, however, be borne in mind that while murderers sometimes 
inflict injuries of a kind to appear suicidal, many suicides are 
moved by vei’y eccentric imjmlscs. 

Exfenf of the Wound, — It has been thought that a suicide 
would not have courage or strength to inflict a very extensive 
wound upon himself; but experience is opposed to this view. 
Suicidal w^ounds of the throat, for instance, are usually deep and 
extensive; and nothing is more common than to read of the head 
being nearly severed from the body. But superficial wounds of 
the throat are among the most common forms of pretended 
suicide. 

Direct ion of the Wound. — Suicidal wounds generally follow 
the natural movement of the arm from left to right, and from 
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above to below. But in the case of left-banded persons, the 
direction would be reversed. Wounds of the throat, whether 
suicidal or homicidal, are, however, generally transverse. When 
persons of diflercnt statures fight together, a wound inflicted by 
the taller man would pass from above downwards, and the reverse 
if given by the shorter, sup])osing both combatants to maintain 
the erect posture. In wounds inflicted by a sword, or by fire- 
arms, it is always important to notice both their direction and the 
orifices of entrance and exit. 

Nuonher of Wounds . — The coexistence of several mortal wounds 
affords a j)re8uinption against suicide, but only a presumption; 
for after inflicting on themselves wounds necessarily mortal, 
suicides have retained strength and determination to inflict others. 
Thus Orfila relates the case of a gentleman at Rouen found dead 
in his chamber, with two pistols lying, one near the body, the 
other on the bed, at some distance from it. lie had shot him- 
self in two places. One wound, apparently made while he was 
on the bed, had traversed the left side of the chest, breaking a 
rib before and behind, perforating the middle portion of the lung, 
and ])as8ing near the roots of the pulmonary veins. A large 
quantity of blood was extravasaled in the chest. After inflicting 
on himself this serious injury, the d(»ceased must have risen from 
the bed, walked to a closet to get another pistol, with which he 
produced a second wound that must hav(^ killed him instantly. 
The ball had cnt(W(;d the frontal bone, and, after traversing the 
left hemisphere of the brain, had lodged against the os occipitis. 
There was no doubt of this having been a deliberate suieide. 

Watson giv(‘s a case of suicide in which no less than ten wounds 
were inflicted on the throat. 

It is scarcely necessary to observe that most of the probabilities 
just established may lead to error if too implicitly relied upon ; 30 
that in doubtful cases w(* must guard against false inferences from 
circumstances purely accidental as well as from arrangements 
made to deceive us. 

Nor is it always safe to assume that a severe injury, actually 
inflicted by another, is the real cause of death ; for, as in a ease 
related by Wildberg, a death occurring during a chastisement 
may, on examination, be found to have been due to poison. 

The circumsfaniinl evidence in death by wounds is of great 
importance. See “ persons found dead” (p. 234). Thus Sellis, a 
servant of the Duke of Cumberland, afterwards King of Hanover, 
was found dead on his bed with his throat cut, wdiile his master, 
severely wounded in the head and hand, was under the care of 
Sir Everard Home. The Duke stated that he was roused from 
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sl(‘ep by a blow on the bead, followed by several others, one of 
wliich caused an immense effusion of blood; that he leaped out of 
bed, and followed his assailant, who rep{*atedly slruek at him, 
and would doubtless have murdered him, hut that tlie doors pro- 
tected his person from some of the blows. Every part of this 
statement was confirmed by the circumstantial evidence. 'I'he 
coloured drapery at the', head of the Duke’s bed was sprinkled 
with blood ; there were traces of blood on the passages and stair- 
case, and on the doors of all the state a])art'.nents ; and Sellii’s 
coat was I'oiind on a chair out of reach of blood from his bed, but 
with tlie sleeve sprinkled from shoulder to wrist “ with blood, 
quite dry, and evidently from a wonmled artery,” 

Lord William Russell, the victim of Clourvoisier, was hmnd 
dead in bed with his throat cut ; the instrument of death did not 
lie near the body, and a napkin was placed over the face. A 
woman of the name of Norkott was found d(‘ad in bed with licr 
throat cut, and on Imr Uft hand a bloody mark of a left hand. 
In both these cases the evidence of murder was (^omph?te. 

There are still other questions that may have to be (lonsidered. 
We may be asked whether a pven wound is dauf^erous to life, 
and, of many wounds, which was mortal. It may also hi; im- 
portant to know how lonjj^ the wounded pcirson survived the 
injury, and to fix the point of time at which a w’ound was 
inilict(!d. 

Is the ground dangerous to Life ! — This question is easily 
answered in tlic case of injuries to large Idood-vessels and im- 
))ortant viscera, but less easily in the case of injurii's which affect 
life ratluir by their extent than the importance of the parts 
implicated; lor while, on the one hand, slight injuries to parts 
altogetlier unimportant may, in peculiar states of constitution, 
])rove fatal, on the other, recovery may take })lace from injuries 
the most severe and extensive, as in the well-known ease of Mr. 
Tipf)er, who was pinned against a stable-door by the shall of a 
gig traversing the chest. 

The danger attending injuries of the several important parts of 
the body will be found discussed under tlie next heading. 

Of many Wounds, which was mortal ? — It is easy to under- 
stand how this question may become important. A mortal 
struggle may begin with blow s and end with the use of a stabbing 
or cutting instrument ; and the crime would have a very dilferent 
aspect, according as the death was attributable to the blows or to 
the stabs or cuts. The question is of so general a nature that it 
must suffice to indicate its importance. 

Mow long did the wounded person survive ! — This question, 
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too, mny ovulcntly assume importance, especially in connexion 
with tlie amount ot‘ exertion j)ossible after severe injurujs. As 
one involviii}^ many details, it must he reserved for the next 
division. 

When ims (he Wound hflieled ? — This question may arise 
either during life or after death. During life the question must 
be answen'd, in tin* case of contused w'ounds„by the extent of the 
ecchymosis and the colours it assumes; in the cases of incised 
and ])uiictured wounds, by the state of the divided parts, whether 
they are filled with ('xtravasated blood or not; and wdiether the 
edges are swollen, and the surrounding shin inflamed. After 
death the (jnestion either resolves itself into the simple inquiry. 
How long has the deceased been dead ? or into the double 
question of tlie date of the death and the length of time that the 
deceased survivi'd the injury. The j^resetice or absence of animal 
heat, of (^atlaveric l igidity, and of putrefaction, and the progress 
which ])utrefaetiou niay have made, must he taken into aeeouiit. 
These changes in ilu* condition of the dead body take ])luce, as 
has been ah-eady ohservc'd (p. 212),' with vtTy dilierent degrees of 
ra])idity in different subjects ; so as to oblige us to 6])eak of the 
time occupied by them with caution and reserve. 

V. yyouNDS as they avfect the several parts of 

THE nODY. 

Some of the (Questions which have been indicated as important 
in the previous ilivisioii, will he examined in detail in this. 

M'oimds of the //c/n/.— Injuries to the scalp arc more im- 
portant than those of the iiitegumentB of other ))arts, on account 
of the ])e<adiar teiideiicy of tlie skin itself to take on the erysipe- 
latous in flam mat ion ; the quantity of loose areolar tissue inter- 
vening between the tendon of the occipito-froiitalis and the 
])eriost;euin, which is very liable to be<;ome the seat of diffuse 
inflammation ; and the relation of tlie tendon to this lax tissue, 
preventing, as it does, the escape of effused products. Punc- 
t\ired and eontusc'd wonnds of the scalp are dangerous on account 
of the iiiflaimiiation they set up in this tissue, and the want of 
free exit for the discharges. Hut extensive lacerated wounds 
which do not involve the periosteum are rarely serious, inasmuch 
as they afford free jiassage to the products of inflammation. 

J>Vacf tires of the tSknll are not more important than those of 
other bones, unless the force that occasions the fracture also 
produces concussion, or otlier injury to the brain, or its mem- 
branes. It should also be understood that a blow does not 
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always fracture tlie bone on which it alij^hts, hut may produce a 
counter fracture at an opposite part of the ski’.ll. A severe blow 
or fall on the vertex of the beach for instance, will often occasion 
a fracture at the base. 

In estimating the danger attending fractures of the skull, we 
must hear in mind the different thickness of its several ])arts. 
'J'hus, a blow cm the temple w’oul^ he productive of greater injury 
than one of ecpial force applied to other parts of the criinium ; 
the orhitar plate by its extreme thinness exposes the brain to 
serious injury from thrusts with pointed instruments; and the 
cribriform plate of the ethmoid bone would he easily fractured, 
and the base of the brain injured by a sharj)-p()inted instrument 
thrust up the nostril. 

htjuries of the Brain fall under the distinct licads of con- 
cussion, eom])ression, wounds, and inflamination. 

Coticuxsion . — This is a common etfect of sewere blows or vio- 
lent shocks. The symptoms often follow immediately on the 
accident, and death takes place without reaction, or any im])rove- 
inent under treaimemt. The two states of concussion and com- 
j)i-essioii may he combined, and concussion may he followed by 
com])ressiuii or intiammation. 

Coiicnssioii is not always attended by lesion of the brain. 
Thus, Mr. Travers, in his w'ork on * Constitutiorud Irritation,* 
gives the case of a prize-fighter who was talccn off the ground 
insensible, and apparently apoplectic, and di(!d in eight hours; 
yet no lesion or extravasation could be discovered. 

The interval between the receipt of this form of injury, and 
the fatal termination, is very various. It may prove fatal, as in 
the case just quoted, in a few hours, or after the lapse of several 
days, wrecks, or (wen months. Thus llichard Wiseman, in his 
elia}itcr on Wounds of the Head, gives the case of a lady who 
received a blow on the head while riding under a pent-house. 
The blow stunned her, and she died after many months of 
suffering with symptoms pointing to cerebral abscess. 

It is a remarkable circumstance connected with this class of 
injuries, that the patient sometimes suffers little or no immediate 
inconvenience; but, after the lapse of some days, is seized with 
symptoms of compression or of iniUmmation. Thus, Mr. Pott 
gives the case of a woman who received an injury on tlie head, 
and after remaining well tw'clve days, fell ill, and died with 
8ymi)toms of comjiression. The ventricles contained bloody scrum, 
and a small coaguluin. And Abercrombie gives the case of a girl, 
aged thirteen, who fell from a swing, and struck her head violently 
against the ground. For six weeks after the accident she com- 
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plained of hoadaclie, but was not otherwise ill. Feverish symp- 
toms then came on, followed by slight delirium and coma, and 
she died two months after the fall. Distension of the ventricles 
with serous fluid was the only morbid appearance. 

Compresdon. — This may be caused by depressed bone, or by 
effused blood or serum. The symptoms come on suddenly or 
gradually, according to the nature of the compressing cause, and 
the fatal result follows in varying intervals of time. Ill com- 
pression due to depressed Ixnie, the cause of death is obvious ; 
but when it arises from effusion of blood or serum following an 
injury, it may be alleged that the effusion and consequent fatal 
result were due, not to the injury itself, but to some coiuroinitant 
circ*umstanc(j. Thus, if in the course of a struggle a man is 
thrown down or struck, and dies soon after, with symjitoms 
of compression, and an effusion of blood has taken jilace, 
this may be attributed to the excitement of the contest, and not 
to the injury itself; and this is more likely to be the (rase if the 
deceased was given to habits of intoxication, or was of a plethoric 
liabit and apoiilectic make, or of an advanced age. The inquiry 
will be still more difficult, if on dissection the vessels of the brain 
are found diseased ; but as sanguineous effusion rarely takes place 
on the AHirface of the hrain from disease, the difficulty w’ill only 
attach to ellusions at the base, in the ventricles, or into its 
substance. 

Tf'owarAv.-— These present considerable difficulty in a medico- 
legal point of view — a difficulty well set forth in the words of 
Richard Wiseman. He says, “ the greater synqitoms that arc 
usually said to attend the wemnds of the brain tlo show tlnun- 
selves more uncertainly than a speculative chirurgeon w(mld 
imagine ; and in cuts and wounds made by sharp weapons or 
sudden strong force, more uncertainly than in contusions, concus- 
sions, and depressions of the skull ; the highest of them, viz., 
vomiting, stupor, loss of spirits, with a paralysis of legs and arms, 
arising more suddeidy in these latter cases than in the former.” 
“ Nay, we see many die suddenly from a box on the ear, and 
Irom small blows or wounds. In some whereof, upon opening 
the cranium, there hath been much blood extravasated : in others 
none nt all, or aught else that may be thought to have killed the 
patient.” “ Others 1 have been cidled on to see opened, when 
there had preceded only a contusion of the calvaria, without any 
fissure, or more extravasated blood than is usually seen in every 
opening on taking off the cranium : yet the patient lay, as I am 
informed, under all those symptoms of delirium, coma, &c. Then, 
again, 1 have drest many that have been cut through the skull, 
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the shivers of bones lying pasht with the flesh and hair upon the 
dura mater : yet the patient hath been without any symptoms of 
Fuch a wound ; which 1 suppose happened by reason of the bones 
lying loose upon the membrane.” 

Of severe symptoms quickly following a slight injury the fol- 
lowing is an example : — A young man reccive<l a blow on the 
Ibreliead from a eudgel, soon took to his bed and became deli- 
rious : a sopor followed, and after some days ho died. A small 
hair«like fissure was found running from the great canthus of the 
eye upward. On removing the skull at»d dura mater but little 
blood was found extravasated, and the pia mater little altered. 
Of comparatively slight symptoms following very severe injuries, 
the following is an example of the opjiosite kind from the same 
author : — A soldier was shot in the face by a case-shot, and had 
“ his face, with his eyes, nose, mouth, and forepart of the jaws, 
with the chin shot away, and the remaining parts of them driven 
in. One part of the jaw hung down by his throat, and the other 
j)art pushed into it. I saw the brain working out underneath 
the lacerated scalp on both sides between his eyes and brows.” 
Yet this man, after being carried off as dead, was found next 
morning knocking against the dt>or of the room in which he had 
been placed, and was seen standing by the door. He was quite 
sensible, implored help by signs, and assisted himself to drink, 
llis wounds were dressed, and he remained under Wiseman’s 
care six or seven days, being left alive at the end of that time. 
An equally remarkable case, illustrating the power of locomotion 
that may survive very severe injuries of the brain, is related in 
the voyages of the great French surgeon, Ambrose Fare. “ A 
soldier in my presence gave to one of his fellows a stroke with an 
halbard upon the head, penetrating even to the left ventricle of 
the brain, without falling to the ground.” After being dressed 
“ he returned all alone to his lodgings, which was at least 200 
jiaces distant.” The third day he came staggering to Fare’s 
tent to be dressed, but died under his hands in a convulsion. 
Fare says ; “ 1 have recited this history as a monstrous thing, 
that the soldier fell not to the ground when he had received this 
great stroke, and was in good senses even till death.” 

Other striking cases of the same kind arc to be found in the 
works both of Pare and Wiseman. The following is a more 
modern case. Thomas Fothergill was charged before Mr. Justice 
Willesat Newcastle with the wilful murder of John Smith. The 
prisoner knocked the deceased down by a blow on the head with 
a pickaxe, and then struck him again with the pickaxe on the 
body. After a time the deceased w as able to walk to his lodg- 
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whence he w^as taken to the Newcastle Infirmary, w'here he 
died ten days after. The ttMnporal bone had been driven in and 
bad lacerated the brain ; and the spleen was found torn. Either 
injury was siifticient to cause death. 

TnjJammalion . — Tliis may follow injuries, not only to the organ 
itself, but to the scalp, and the jmrts most nearly connected with 
the brain, such as tlie orbit and ear. Its severity is not always 
proi)ortioned to the injury received. A slight injury may give 
rise to very severe inflammation, a severe injury to very slight 
eflet^ts. I'he pcTiod at whieli inflammation sets in is also very 
variable. As a general rule, it does not directly follow the 
injury, hut scvcm’uI hours, some days, or even weeks may elapse 
before it takes place. 

Injuri(‘s of the bead, then, have this peculiarity, that at first 
they oflcMi seeiri of little consequence, but after an interval often 
considerable, dangerous symptoms may arise and end fatally. 
Kailvvay accidents often give rise to difli(Milt (questions relating to 
this class of injuri(!s. fl'he sym)»toms of injury to the nervous 
system have not shown themselves at once, but the following day, 
or after a still longer interval, and much diflieulty has been 
experienced by the jury in awarding damages, in consequence of 
conflicting medical opinions. In the interval between tlie receipt 
of the injury and tlie accession of dangerous symptoms, there is 
room for neglect or mismanagement, on the part of the patient, 
his friemls, or the medical attendant, which may materially affect 
the question, — Was the injury the eau'-e of death ? 

Injuries to ihe f^pinal Cord. — This, like the brain itself, is 
subject to eoueussiou j to com])ression, from efliision of blood on 
its surface or in its substauec; and to wounds from fractured 
vertebne. Ctmeussion and eompressioii may follow severe shocks, 
as in railway a<*cideuts; the more severe injuries arise from falls 
or blows, or sudden twisting movements of the neck. Injuries 
to tln^ substance of the cord generally prove fatal, the interval 
varying according to the degree of violence and the part of the 
spine that has been injured. Seritms injury to the upper part of 
tlie cord j)roves immediately or speedily fatal by paralysing the 
muscles of respiration ; injuries to the cord opposite the low’cr 
eervicail vertebrae (the fourth, fifth, sixth, and seventh) prove 
fatal in from four or five hours to as many weeks or months : in 
rare instances not till the lapse of years. In the case of John 
Carter, of Coggcshall in Essex, displacement of the last three 
vertebra) with pressure on the cord o})posite the seventh vertebra, 
did not prove fatal for fourteen years. When the cord is injured 
in the dorsal or lumbar region there is loss of power and sensation 
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in tho parts below the seat of injury, wntli retention of urine and 
loss of power in the sphincter ani, recpiirinj? constant medical aid 
and careful nursiiipf. With these aids life may be prolonged for 
years. Many injuries to the brain imincipally aifect its base, and 
by causing pressure on the medulla oblongata impair the functions 
of the nerves supplying the muscles of respiration.* 

W'uunds of the Face . — These injuries not only occasion dis- 
figurement, but, in consequence of the free distribution of im- 
portant nerves over the face, still more grave inconvenience. 
From the near proximity of the principal features to the brain, 
there is also a risk of injury to that organ, as well as of infiam- 
mation extending from tlie seat of the wound. In this rcsj^ect 
wounds of the face raidv next in importance to those of the 
scalp. 

Wouvds of the Throat . — These are important from their fre- 
quency. They are the chosen mode of death witl) a great 
majority of suicides, and sometimes a murderer inllicts a wound 
on the same part, hoping that his victim will be su})posed to 
have committed suicide. The degree of danger de})cnds on the 
parts iniplicaled. Wounds of the anterior part of the throat are 
less dangerous than those of the side of the neck ; those of the 
lower part of the throat, less so than those of the upper part. A 
division of the carotid artery is almost necessarily fatal, and that 
of the internal jugular, vein attended with great danger fi'om 
hamiorrhage, from the introduction of air into the circulation, 
and from phlebitis. Wounds of the larynx or tiachea arc 
attended with comparatively little danger, and those of the 
trachea are less important than those of the larynx. 

The question. Was the wound the cause of death ? is easily 
answered, but the question. Was the wound suicidal or homicidal ? 
is less easy of solution. There is also a question of considerable 
interest relating to wounds of the throat, namely. What amount 
of voluntary motion is possible after the receipt of a severe 
wound ? 

The questions of suicide or homicide, and of the amount of 
voluntary motion possible after a severe wound in the throat, 
were raised in the case of Captain Wright, who shared the cap- 
tivity of Sir Sydney Smith and his celebrated escape from the 
Temple, and who had the misfortune to be taken a second time 
and imprisoned in the same place. lie was found dead in his 
bed with his throat cut, and the razor closed in his right hand. 

• For a group of cases of injury to .the cervical portion of the spinal cord, 
consult ‘ Lain et/ J uly 19, 1866, p. 85, ISee also * On Concussion of the Spine * 
a clinical lecture by Mr. Skoy, ‘ Lancet,' Jan. 10, 1867. ' 



318 


UrOUNDS. 


There was an extensive transverse wound on the anterior and 
superior parts of the throat, above tho bone of the windpipe, 
cutting through the skin, the inuselcs, the windpipe, the gullet, 
and the blood-vessels, and penetrating to the cervical vertebrse. 
The circumstances of the case are involved in so much mystery 
that it is impossible to determine by the evidence collected with 
great pains by Sir Sydney Smith, whether Wright really com- 
mitted suicide or not. But that the more fact of the razor being 
found closed in his hand does not militate very strongly against 
the supposition of suicide, is shown by the cases that follow. In 
September, 1838, an officer in the army was found dead, with 
the head nearly severed from the body, and there was no doubt 
that the act was suicidal ; yet the razor had been put on the 
dressing-table. A madman, after inilieting a severe wound on 
his throat had time to struggle with the nniid-servant before he 
fell down dead. In October, 1833, a man cut his throat with a 
razor while walking along Oxford StiH‘et, dividing the carotid 
artery and several of its branches, the jugular vein of one side, 
and the trachea ; yet he was seen to hold a handkerchief to his 
neck, and run four yards before he fell dead on the pavement. 
He held the razor lirinly grasped in his hand. 

In the remarkable case of Mary Green, murdered in 1832 by 
John Danks, the confession of the culprit, and the circumstantial 
evidence coincided to prove that, after a wound which divided 
the trunk of the carotid artoy, and all the principal branches 
of the external carotid, with the jugulars, she must liave risen 
from the ground, run a distance of iwenty-three yards, and 
climbed over a low gate. It required at least from fifteen to 
twenty sec^onds to run from the spot on which the murder was 
committed to that on whidi the body was found. 

Wounds of the Chest, — Incised wounds of the walls of the chest 
are not dangerous; hut severe blows often prove fatal by the 
shock they occasion, or by causing fraclure of the bones, and 
consequent injury of the internal parts, such as rupture of the 
viscera, leading to hremorrhage or inflammation. 8uch injuries 
are common in prize-fights, in falls from great heights, and from 
heavy objects crushing tlie chest. Penetrating wounds of the 
chest can scarcely fail to injure some important organ, occasioning 
thereby fatal luemorrluige or severe subsequent inflammation ; 
but cases are recorded of sword and gun-shot wounds traversing 
the chest without causing any bad symptoms; and most of the 
cases of injury to the cliest that were under Wiseman’s care after 
the buttle of Dunbar seem to have recovered. 

Wounds of the Lungs, — Haemorrhage is the immediate conse- 
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qnence of tliese injuries. The blood mny be discharged by the 
wound, or by expectoration, or it may accumulate in the cavity 
of the pleura, causing gr(>at difficulty of breatliing. When the 
large vessels are wounded the haemorrhage is copious and speedily 
fatal, hn uries to the substance of th e^ luna^ i tself are not neces- 
sa ril y faRu nSr*]|5tiei^s have recovered after removal of a portion 
oi* the lung, and, in rare instances, foreign bodies, such as l)ullets, 
have remained in the lung for years, and have been inclosed in a 
cyst. Inllarmnation is a common consequence of these wounds, 
especially when a foreign substance has been introduced, as 
happens in injuries with lire-arms. Cases of wounds of the lungs 
require careful management, and long-continued rest, without 
which injuries that have been re^mired may be ri'produeed. 
Emphysema is a familiar effect of these wounds; but when 
judiciously treated it does not materially increase the danger. 

Wounds of the JJearf . — Penetrating wounds of the heart are 
speedily fatal from haemorrhage, unless they pass so obliquely 
through the parietes that the flap acts like a valve, or a foreign 
body happen to plug the orifice. Death may be delayed in these 
cases, for some hours or even days. The date of the death will 
depend on the situation of the wound, wounds of the base proving 
more speedily fiital than those of the apex, and superficial wounds 
dividing its nutrient vessels less promptly than those that pene- 
trate its cavities. John Bell gives the case of a soldier, in whom 
the apex of the heart was cut with the point of a very long and 
slender sword; and yet this soldier lived twelve hours, during 
which time, as appeared after his death, the heart had, at every 
stroke, been losing a small quantity of blood, till it entirely filled 
the chest, and the patient died suffocated. Another man was 
wounded with a sword, the point of which cut the coronary 
artery ; but it was two hours before the pericardium filled with 
blood, and then, after great anxiety, the patient died.* In very 
rare instances, when the wound docs not prove fatal by hemor- 
rhage, complete recovery takes place; as in a case related by 
Fournier, and authenticated by M. Mansen, chief surgeon to the 
hospital at Orleans, of a patient who died after the lapse of six 
years from the date of a gun-shot w'ound, from disease uncon- 
nected with it, and the ball was found embedded in the heart. 
MM. Ollivier and Sanson have collected a number of cases of 
penetrating wounds of the heart, with a view of determining the 
probable period at which they prove fatal. Out of twenty-nine 
cases of wounds of the cavities only tw o w'ere fatal within fbrty- 


‘ PrincipleB of Surgery,’ vol. i. p. 468. 
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eight hours. In the remainder, death took place in periods 
varying from four to twenty-eight days.*' 

Wounds of the Aorta and Pulmonarif Artery are necessarily 
fatal ; hut patients have lived a few days after small punctured 
wounds even of the aorta. 

Wounds of the (Esophagus and Thorbcic injuries 

are necessarily rare from the great depth at which thesir parts lie. 
They would be dangerous from the extravasation of their contents. 
Orfila, however, mentions a case of recovery from a bayoiict-w oiiiid 
of the oesophagus. 

Wounds of the Diaphragm. — Punctured wounds of this part 
do not appear to be attended with great danger, wdien they do not 
involve injury to the parts above or below, llernia of the stomach 
(an occasional result) has proved fatal. Rupture of the dia]>hragm 
from severe blows or falls is not uncommon ; and in most cases 
is attended by fatal shock to the nervous system, and suddiui 
death. But death may take place after a long interval from the 
protrusion of the viscera of the abdomen into the chest, and the 
consecpient disturbance of the functions of the displaced organs. 

Wounds of the Abdomen. — Incised wounds of the abdonnnal 
walls inky divide the epigastric artery, and so prove fatal. In 
wounds of the tendons as in scalp wounds, danger may arise from 
the ac(,*umulation of matter beneath them. Ventral hernia is a re- 
mote conserpience of wounds of the walls of the abdomen. Severe 
blows often jirove fatal by shock, hannorrhage from ruptured 
viscera, or intlannnation. The liver and spleen are the organs 
most liable to rupture. 

Wounds of the Liver. — Deep penetrating wounds of tbis’organ 
are apt to prove fatal by dividing the large vessels. In other 
cases dangerous inflammation follows. Wounds of the gall- 
bladder prove fatal by causing effusion of bile, and consctpient 
peritonajal inflammation. 

Wounds of the Spleen. — Deep wounds are fatal by hannor- 
rhage ; but recovery may take place from superficial wmunds. 
Rupture of the spleen from blow's proves fatal, according to the 
amount of injury,*' in from a few hours to several days. In a con- 
valescent patient, a kick over an enlarged and extremely soft 
spleen caused the effusion of several ounces of blood, and death 
in a few minutes.f 

Wounds of the Stomach. — These kill by shock ; by hromor- 
rhage from the large vessels ; by the extravasation of the contents 
and consequent peritonsBal inflammation; and by inflammation 

* ‘Diet.. dc8 Sciences IVRdicalcs,’ art. Can rares. 
t liobert Williams, * Elements of Medicine,* vol. ii. p. 470. 
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of the viscus itself. But they are not always fatal, and many 
cases of recovery are recorded, even when the wound was ex- 
tensive, and inliicted on a stomach distended with food. 

Wounds of the Intestines. — ^These prove fatal like those of 
the stomach by haemorrhage, by discharge of contents, and (ton- 
sequent peritonitis, or by inflammation of the part itself. The 
danger is greater in the small than in the large intestines, and 
greatest in the duodenum, from the more fluid state of their 
contents, and greater risk of extravasation. In the absence of 
extravasation, wounds of the intestines sometimes heal by the 
effusion and organization of coagulable lymph about their edges. 

Wounds of the Kidneys, — The kidneys may bo injured by 
blows and stabs in the loins. Penetrating wounds may cause 
fatal hmmorrhage, extravasation of urine, or inflammation. If 
the urine can be prevented from being effused into the peritonaxil 
cavity, recovery may take place. 

Wounds of the Bladder occasion dangerous extravasation of 
urine, especially when the organ is distended; or they prove 
fatal by the inflaniination to which they lead. After rupture of 
the bladder, the suflerer may be able to walk some distance ; but 
the accident proves ultimately, though not speedily, fatal. 

Wounds of the Q-enital Oryans.—^X removal of the penis, if 
not fatal by haimorrhage, is not dangerous ; but an incised wound 
of the urethra entails the risk of extravasation of urine and fatal 
sloughing. The removal of the testicles is attended with less 
danger than a contusion, which sometimes proves fatal by shock. 
Wounds of the spermatic cord occasion dangerous hannorrhage. 
The complete removal of all the parts of generation of the male 
may lead to no bad result. Deep wounds of the labia of the 
female are dangerous from haemorrhage. Fatal injuries have 
been inflicted on the uterus, bladder, or rectum, or on the large 
vessels of the pelvis, by instruments introduced into the vagina. 

Consult Watson’s * Medico- legal Treatise on Homicide.' 

YI. DETECTION OF SPOTS OF BLOOjD. 

The medical jurist may have to examine red spots supjjosed 
to be caused by blood on wearing apparel, on cutting instruments, 
on floors or furniture, or wherever they may have fallen ; also, 
in some cases, to examine solutions of blood in water : and he 
may be asked to assign the source whence the blood, if human, 
has flowed, and to distinguish human blood from the blood of 
animals. 

When the blood-spot is recent, and the quantity considerable, 

Y 
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it presents highly characteristic appearances, and yields a solution 
of a pecnliar colour, readily distinguished from all other red duids 
hy its chemical, microscopical, and spectroscopical properties. 
But when the spots are not recent, and the quantity of blood is 
inconsiderable, greater care is needed in the work of identi- 
fication. 

We will first describe the characters of the above tests, and 
their reactions and indications, and then their application to the 
detection of stains. 

1. The Chemical tests. — These have reference to hfema^lohin^ 
which forms the colouring matter of the blood. The colouring 
matter is completely soluble in cold w'atcr, and the solution thus 
obtained has a red colour. This is coagulated hy heat, and 
changed into a dirty slate colour. The addition of liquor 
potassfc dissolves the diot, and yields a solution, dark green 
by reflected, and red by transmitted light. The coagulum may 
be made to reappear by the addition of nitric acid. The 
blood solution has also the characteristic property of not being 
changed in colour by the addition of a small quantity of liquor 
ammonicc, No^other red solutions have these two characters. 
The red, pink, or scarlet infusions of flowers and roots, and the 
juices of fruits, are changed to green or violet by ammonia, and 
cochineal to crimson. The red solution of the mlphocyanide of 
iron yields with the same reagent a white jirecipitate of oxide 
of iron, and the pink solution permanganate of potash is changed 
to blue. 

Blood solutions yield a red precii>itate to infusion or tincture 
of galls ; but red colouring matters, due to the presence of salts 
of iron, jueld a dark -blue precipitate. 

Another test of consivlerable delicacy has been recommended 
by Sonnenschein.* A solution of tungstate of sodium, acidulated 
with acetic or phosphoric acid, gives, with solutions of the colour- 
ing matter of blood, a red precipitate which is soluble in ammonia, 
forming a dichroic, greenish-red fluid. This is again precipitated 
by acids. The precipitate, when fused with soda and a little 
nitre, leaves an insoluble residue of oxide of iron. 

Ozonic, or Ouaiacum, test . — Solutions of the colouring matter 
of tlie blood possess the property of transferring ozone from sub- 
stances that contain it (peroxide of hydrogen, ozonic aether, or 
oil of turpentine) to ozone reagents, such as tincture of guaiacum, 
which become oxidized and changed in colour. If to a soljjtion of 
the colouring matter of the blood a few drops of tincture of 
guaiacum are added, and then a few drops of solution of 
* ‘ Vierteljahrscli. f. Gerit-ht. Med.’ 1872, xvii. 263-266. 
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peroxide of hydrojijcn, a rich, sapphire-blue colour results. This 
test is directly applicable to stains on linen, which, when moistened 
with tincture of guaiacum, and then with peroxide of hydrogen 
solution, become of a blue colour. This test is very delicate, 
hut not quite conclusive, as certain other substances seem also 
to have the power of oxidizing guaiacum in a similar manner. 

Jlcpinin test . — Of all the tests for blood colouring matter this 
is the most certain. But as there are certain conditions in which 
it fails, such failure must not be taken to prove the absence of 
blood. If the test succeeds, it is absolutely conclusive of the i)re- 
sence of blood. To apply this test, we must use the blood solution 
evaporated to dryness, or a small portion of dried blood from a 
stain. The dried residue of the solution in a watch-glass, or a 
portion of dried blood on a microscope slide, is to be covered with 
glacial acetic acid, a crystal of chloride of sodium added, and then 
carefnlly heated to boiling over a spirit-lam}). It is well to 
repeat the addition of acetic acid once or twice, especially if the 
process is conducted on a slide. On allowing the mass to cool, 
examination w’ith the microscope will reveal, along with crystals 
of chloride and acetate of sodium, 
immense numbers of dark -brown ^ iff* 

rhombic prismatic cry stals of hamiin, ^ ^ ^ 

as in tig. 33, in which (1) shows I 

larger crystals after Virchow, and 0‘ 

(2) smaller crystals from a minute k | j] 

recent s})ot of sheep^s blood. They f 

vary much in size according to the x 300 diameterB. x 150. 
rapidity of crystallization. 

These crystals are a compound of hydrochloric acid with 
ha'.matin, which is one of the })roducts of the decomposition of 
hmmaglobiii. 'fhey are known as Teichman^s Crystals. 

If the stain has been dissolved in a solution of common salt (1 
in 200), it is unnecessary to add the chloride of sodium. 

t^pectroscopic test . — Solutions of the colouring matter of the 
blood, when examined through the spectroscope, give a spectrum 
characterized by the presence of definite absorption bands. If 
the solution is too concentrated, only the red end of the spectrum 
is visible. When of the proper degree of concentration, two dark 
absorption bands are seen in the spectrum in the green betw'een 
the lines d and e. The first absorption band — from left, is nar- 
rower- and more sharply defined than the second, which is sepa- 
rated from it by a green interspace. In very dilute solutions the 
second is the first to disappear. The spectrum, with the two 
absorption bands, is that of oxidized hmmaglobin (2, fig. 34). 

Y 2 



m 


WOUNDS. 


When a reducing agent is added to the solution, such as ammo- 
nium or sodium sulphide, the two bands disappear ; and in their 
stead one band only is seen, dark in the middle, and with washed- 
out edges, occupying what w'as formerly the green interspace 
between the two hands of oxidized hasmaglobin. This is the 
spectrum of reduced haimaglobin. (3. Fig. 34). By shaking the 
solution with air it is again reoxidized, and gives the spectrum 
with the two lines as before. 


A red solution possessed of the above charac^ters can only be a 
solution of blood colouring matter. Other red solutions, such as 

carmine and alkanet, 
give spectra, which, 
® ® on careless inspection, 

o/tA/vae: yellow green . , . c 

j'" - • ' — ^ — — - might be mistaken lor 

I ji I solutions of hmmaglo- 

* fj I JLII bands 

' w"— ||||-‘“--j “ do not occupy exactly 

‘ J 1 ...JIl . IJ__ "“’"f 

,v. Tipiiiii -nr r - the spectrum, nor are 

^ I f 'il l l I manner de- 

. I .,1 scribed. The reduc- 

c I I ilHi tion test should, tlicre- 

II II lliilllili IIJl fore, alw'ays be had 

, , „ , „ recourse to in deter- 

1. Solar hpmruin. 2. Oxidized H^rnafrlohm. , • . i 
li. Rodueed lin iua^dobiti. 4. Ihemnjrlobin dccom- mining by the spectro- 
posed by acids. 6. llaemaglobiu decomposed by scope whether a given 
alkalies. solution is a blood 


^ I I 


solution or not. Iliemiiglobin, on the other hand, is liable to 
undergo dceoinposition spontaneously and under the intluence 
of various reagents, and the spectrum undergoes corresponding 
alterations. 


F’or a complete account of these various modifications reference 
should be made to Preyer's work on ‘ Die Blutcrystalle.’ One of 
the most common alterations to he found in old stains is the 


formation of hacinatin, which gives a hand in the orange or yellow 
according as the blood has been decomposed by acids or alkalies. 
If the whole of the haunaglobin has been decomposed, only the 
one band of hajmatiu is seen ; but frequently a mixture of unde- 
composed hromaglobin with liaDinatin gives the conjoint bands of 
oxyhcemaglohin and hflematin. The band of acid ha?matin coin- 
cides nearly with Frauenhofer’s line c in the confines of the orange 
and red. (4. Fig. 84.) If the blood has been decomposed by 



THE MICEO-kSPECTHOSCOPE. 


325 


alkalies (soap, &c.), the haimatin band is situated a little lower 
down the spectrum nearer the line p. (5. Fig. 34.) 

In applying the spectroscopic test for blood, the ordinary 
spectroscope may be used if the quantity is comparatively large. 
The colouring power of limmaglohin is very intense, 1 in 4500 of 
water giving the absorption bands in the ordinary spectroscope. 
If the quantity is very small — Fig.;35. 

such as may be got from a small 
stain — the micro-spcctroscopo of 
Messrs. Sorby and Browning 
affords a very delicate method of 
manipulation. (Fig* 35.) It 
consists of an instrument which 
can be substituted for the eye- 
piece of the microscope ; and 
contains the requisite prismatic 
arrangements for placing side by 
side a spectrum of the object on 
the stage, and (by the side slit) a 
second beam of light from any 
object whose spectrum it is de- 
sired to compare with that of 
the object placed on the stage 
of the microscope. By nuums of focussing arrangements, with 
which the apparatus is supplied, the light can be readily adjusted, 
and the spectra and absorption bands accurately defined. 

By means of this instrument the spectrum of bmmoglobin may 
be obtained from a few blood corpuscles. 

In very weak solutions of the colouring matter of the blood it is 
necessary to obtain a sufficient depth of colour before the absorp- 
tion bands become visible. For this purpose the cells invented 
by Mr. Sorby are admirably adapted. One form of cell consists 
of a piece of barometer tubing about an inch in length, which is 
soldered on to a glass slide. By proper focussing and arrangement 
of the diaphragm, the light is made to traverse the whole column 
of the fluid, and in this way with a very weakly coloured solution 
a sufficient degree of concentration is obtained. The other form 
of cell is a wedge-shaped microscopical cell. When covered with 
a covering glass a wedge-shaped body of fluid is oblahied, and 
the thick or thin edge placed in front of the objective as required. 
These cells also allow of the addition of reducing agents to tiie 
solution, and so all the spectroscopic reactions can he studied with 
excessively small quantities. As far as delicacy is concerned, the 
spectroscopic test for blood colouring matter exceeds all others. 
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Microscopical characters , — Blood is recognised under the 
microscope by the presence of the red (and white) corpuscles. 
The red corpuscles are highly characteristic. Their microscopic 
characters require to be minutely described, inasmuch as circular 
forms arc very commonly met with, as in the oil-globules 
of milk, the spores of yeast, and many 
crystalloids, organic and inorganic. The 

© appearance of the globules in mammalia is 
p shown in plan and section, largely magnified, 
i S in the annexed figure, after Gulliver. They 
1 j have also been dejiicted in plan as a circulat 
® disk with shaded centre, in section as a bi- 

concave lens. But their appearance diflers 

with the power of the microscope, the light, 
and the focus. A quarter-inch object-glass is as high a power 
as it is necessary, or perhaps desirable, to use; and they can 
be well seen with a good half-inch. When viewed by trans- 
mitted light, they appear, when out of focus, ns convex disks with 
faint outline ; as we approach the true focus, the outline be- 
comes dark and distinct ; and when quite in focus, they 
seem to have a dark inner margin, a slight shaded depression, 
or a dark central shadow. Similar changes take place when 
Pig*. 37, the mirror is slowl.y moved, so 

f, d place the object under 

^ ** succession of brighter and 

^ A dimmer lights. The observer 

/? ^\ should provide himself with a 

^ ® standard s])ccimen of human 

^ ® blood globules with which to com - 

Magnified 400 diameters. pare, for form and size, that which 
happens to be under investigation. The figure annexed shows 
the blood coriuiscles as isolated disks (a) in plan ; (h) in profile ; 
(c) aggregat(‘d like piles of coin ; (d) variously contracted and 
crim})ed by the exudation of their contents. The white corpuscles 
are fewer in number, but somewhat larger in size. Tliey have a 
granular aspect and contain one or more nuclei. 

^Examination of Blood Stains . — Blood stains on linen : — Before 
applying the tests, note should be made of the article of dress, 
and the position and the number of the stains. It is well to note 
whether the stain is on the inside or outside of the garment, and 
w’hether one or more articles of dress are stained in a corre- 


sponding part. Blood stains have certain characters recognisable 
without any extraneous aids. A spot of blood not disturbed by 
contact or friction feels like thick gum or starch. Small spots 
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are circular, large spots approach the circular form ; large and 
small alike have a dciined and abrupt margin. 

Arterial blood has a bright red colour, and venous blood a dark 
or purple hue, but becomes arterial on exposure to the air. After 
the lapse of a few hours both kinds of blood lose their bright 
colour and assume a reddish-brown hue, which may remain un- 
changed for years. 

Certain of the above-mentioned tests are at once applicable to 
the stains, and they may be applied before proceeding to the 
others. A small stain or a minute fragment of a stain, if only 
one exists, may be cut out and tested first with liquor ammonire^ 
This will at once distinguish between blood and vegetable colour- 
ing matters. To a similar fragment (a few fibres will do) a drop 
of tincture of guaiacum and a drop of peroxide of hydrogen should 
he added on a slide. If blood colouring matter is present the 
result will be the production of a sapphire blue colour. If the 
stain is very old^ and dry this reaction docs not take place at 
once, and not until the texture has become thoroughly moistened. 
The other tests, with the exception of the hmmin test, require the 
solution of the colouring matter. The hajinin test is perhaps 
more conveniently applied before the solution is made. For this 
purpose a small scraping of the stain is to be laid on a slide, a 
crystal of chloride of sodium added, and then boiled with glacial 
acetic acid in the manner before described. As already stated, 
the demonstration of hjBinin crystals is proof positive of the 
existence of blood. The solution of the stain is best made in a 
solution of common salt (1 in 200). The stain is to be cut out 
and suspended by a thread in a test tube or watch-glass con- 
taining a small quantity of the salt solution. A recent stain so 
treated, generally yields a reddish or reddish-brown solution, the 
colour being most intense in the deeper strata. If the stain is 
old, it gives up its colour very slowly and imperfectly, the process 
taking many hours. The solution may be aided by tearing the 
fibres of the cloth and by agitation. 

When the solution has been effected, the cloth may he ex- 
amined with a lens for the presence of threads of insoluble fibrin 
which remain after the colouring matter has been entirely dis- 
solved. (See fig. 38.) 

When the solution has been allowed to settle, the superficial 

• Age ike 9^ot% or etaim.—'Dx. Plaff has suggested a solution of arsenious 
acid (gr. j to 5ij) as a blood-solvent and means of ascertaining the age of a 
stain. He thought that he could fix the age by the quicker or slower solu- 
tion of the colouring matter. His own loose statements as to the time required 
sufficiently condemn his not very promising proposal. 
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layer of fluid may be drawn off with a pipette, and the deep 
layer examined for blood corpuscles. These are quite charac- 
teristic if obtained, but in old stains 
they are frequently not to be found, 
as they have become disorganized. 
Occasionally the white corpuscles 
may l)e seen when the red have all 
disappeared. Care must be taken 
not to confound torula cells with 
blood corpuscles. These torula cells 
are frequently to be met with in old 
blood stains. 

After the microscopical examina- 
tion the solution should be sub- 
mitted to the spectroscope. The 
micro-spectroscope enables us to de- 
termine the presence of the absorp- 
tion bands and the reducibility of the solution with excessively 
small quantities. 

The other chemical tests for blood already mentioned may 
then be applied if necessary to small quantities of the coloured 
solution. . 

13y the above tests, singly or in combination, blood stains can, 
as a rule, be readily identified. 

Iron moulds on linen have, as in a case related by Devergie, 
been mistaken for spots of blood ; but the distinction is easy. 
Cold water dissolves the colouring matter of blood more or less 
completely, but it docs not afiect the iron mould. Hydrochloric 
acid dissolves out the iron mould, which may be recognised by its 
appropriate tests. 

Blood Stains on Floorsf Furniture, — Frequently walls 
or pieces of furniture are spotted wdth blood. The shape of 
the stain is often of great importance to note. If blood has 
spouted from an artery on to a wall it forms a stain resembling 
in shape a large “ point of exclamation” owing to the subsidence 
of the fluid to the lower end and its coagulation there. The 
direction of the spot and its degree of obliquity tnay indicate the 
position of the wounded vessel. It is possible that a stain similar 
to that of an arterial jet may be caused by splashing of blood 
on to the walls or furniture. 

Blood-stains on carpets, &c., may often be detected by bringing 
a lighted candle to bear on the surface. At the proper angle of 
incidence the blood-stain may be recognised by its shiny surface. 
A scratch with the nail causes on it a vermilion streak. The 
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stains can be examined in the manner above described for stains 
on linen. 

The wood may be shaved off and immersed in water or salt 
solution, or the stain may be scraped, and the solution made. If 
the stains are on articles which cannot be immersed, cut, or 
scraped, a solution may be obtained by placing on the stain 
moistened filtering paper. This absorbs the colouring matter, 
and may be used for testing. In applying the guaiacum test to 
blood colouring matter on filtering paper, it is well to bear in 
mind that some specimens of Swedish filtering paper cause of 
themselves the ozonic reaction without the presence of blood 
colouring matter. 

Bloodstains on articles of steel and iron are readily identified 
when they present themselves in the form of clots on a clean 
bright surface of metal. They are then of a clear red, or 
reddish-brown colour, are easily detached, and scale oft‘ on ex- 
posure to a moderate heat. The presence of animal matter in 
the spots is readily ascertained by lieating them in a reduction- 
tube. Ammonia is given off, and identified by its alkaline re- 
action on turmeric paper. A small particle of blood-crust is 
sufficient for this purpose. The crust placed in a few drops of 
distilled water will, after a time, yield a reddish-brown solution 
with the reactions already described ; and if treated with syrup 
or glycerine, and [fiaced under the microscope,* will be found to 
contain blood-globules. 

If the blood is merely smeared upon the instrument it will not 
scale off* when heated ; but it will be necessary to moisten the 
stain with distilled water, and scrape it off carefully for examina- 
tion by tests or the microscope. 

If the instrument has been for some time exposed to air and 
moisture, spots of rust will be raix^ with those of blood. In 
this case, too, the stains are not detached by heat, and it will be 
necessary to scrape them oft', place them in distilled water, and 
separate the insoluble particles of rust by filtration. The result- 
ing coloured liquid will have the chemical and microscopic 
characters of the blood solution. 

Two other kinds of spots on articles of steel or iron have been 
pointed out as liable to be mistaken for spots of blood — namely, 
spots of rust, and spots produced by lemon-juice, vinegar, or other 
vegetable acid. 

Spots of rtist somewhat resemble blood-spots in colour, but 
they do not scale off, and are not soluble in water. If thick 
enough to be detached, they are readily separated by filtration, 
leaving the water quite clear, and not affected by the tests for 
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iron. A drop of hydrochloric acid placed on the spot of rust dis- 
solves it, and leaves the metal clean, and on diluting the solution 
with distilled water, evidence of the existence of iron may he 
obtained by appropriate tests. 

SpoU of lemon-juice have been mistaken for those of blood. 
A man, as in a case related by Orfila, was suspected of having 
murdered another, and a knife, apparently covered with blood, 
was found in his possession ; hut on examining the knife, the 
spots were found to be due to citric acid. The instrument had 
been used some days before for cutting a lemon, and had been 
put by witliout being wiped. 

The thinner spots produced in this way have a reddish-yellow, 
the thicker a reddish-brown, colour, nearly resembling that of 
blood, and they separate, like blood-spots, when moderately 
heated. When heated in a tube they give off a volatile matter, 
which has an acid reaction — spots of blood have an alkaline re- 
action. The solution in distilled water is light yellow — that of 
blood is red ; it sometimes has an acid reaction — that of blood 
is neutral, or faintly alkaline ; with infusion of galls it yields 
a Hack precipitate, a blue with ferrocyanate of potash, and a 
rich cherry red with the sulphocyanidc of potassium. Blood 
yields a red precipitate with the first test, and is unaffected by 
the others. The oxide of iron is thrown down by alkalies. 

It having been clearly made out that the stain we have been 
examining is a blood-stain, three questions may arise : 1. Is it 
human blood, or that of an animal ? 2. From what part of the 

body did it flow ? 3. What is the age of the stain ? 

1. Human blood and that of animals. — Two means of diag- 
nosis have been proposed, the one microscopic, the other chemical. 

Diagnosis by the microscope. — The only means of distinction 
under the microscope is afforded by certain well-known diffe- 
rences in the sha})C and size of the corpuscles. The human blood- 
corpuscle, depicted in fig. 36, p. 326, is a circular flattened disc ; 
and that of mammals, with a single unimportant exception, has 
the same form. The only appreciable difference is in the size of 
the globules. In man they measure on an average 
inch ; in animals the diameters vary from to „ But 

these are only averages ; and the extreme measurements which 
in man may be stated at a(?oo 4 rm)o» animals, 

still wider apart. AVhen it is borne in mind that, in most in- 
stances, we have to examine a blood-solution obtained from dried 
blood, made to approximate to the average density of blood by 
the addition of syrup, glycerine, or a saline solution ; that the 
size of the globules is materially affected by the density of the 
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medium in which they float; and that in the blood itself the 
diameter of one globule may be twice as great as that of another, 
it is not to be expected that the most skilful and practised per- 
son should be able to distinguish human blood from that of other 
mammals. But the blood-corpuscles of birds, reptiles, and fishes 
differ so wddely in size and shape from those of man and ani- 
mtds, as to enable us to state positively that the blood in a given 
case is either that of a mammal, or belongs to one of the throe 
classes of creatures just specified. The differences of size and 
shape are shown in the annexed woodcut, in which (1) is human 
Fig. 39. 

1 

®© 

© 

X 400 diameters. 

blood, (2) the blood of the common fowl, (3) the blood of the 
frog, and (4) the blood of a fish. (For some minute details of 
measurements in Mammalia, see ‘Micrographic Dictionary,* Art. 
Blood, as well as Plate 39.) 

Chemical Diagnosis . — It was Barruel who first proposed to 
distinguish the blood of different animals by the characteristic 
odour given off’ on adding sulphuric acid. If this acid, diluted 
with half its bulk of water, is added to the blood of an animal, 
an odour is perceived which closely resembles that of its perspira- 
tion ; and probably persons would recognise the odour if informed 
of its existence, and equally probable that they would be mistaken 
if asked to name the animal which had supplied the blood. 

I make this statement as the result of experiments with fresh 
blood of different animals, in such quantity as a drachm or more, 
made in the class-room for several years in succession. The 
majority have always been wrong in their guesses; but on one 
occasion, a member of my class was uniformly right in his opinion, 
though the experiment was so devised as to preclude mere guess- 
ing. As a means of distinguishing spots of blood*, or solutions 
obtained from them, this test must certainly be disallowed. It 
has utterly failed in the hands of very competent persons. (G.) 

In 1844, Professor Taddei published at Florence a treatise, in 
which he proposed to distinguish the blood of man from that of 
other creatures by a method as remarkable for its minute com- 
plication as for its eminently uncertain results. Briand and 
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Chaude, in their ‘Manuel* (7th edition, p. 748), describe the 
method at length, and present us with a tabular arrangement for 
the mammalia which sufficiently justices this short notice of it. 
In this table the blood of carnivorous animals (cat, fox, and dog), 
and of the mouse, are grouped with that of man as trh fluids 
fiable, while the majority of our domestic animals are grouped as 
mediocre^nent fiuidijiabley and a small group of ruminants as non- 
fluidifiahle ! 

2. It has already been stated (p. 52) that we possess no means 
of distinguishing menstrual blood from blood from a wound, 
further than that the ijosition of the blood on the dress, and the 
nature of the dress, along with the occurrence of epithelial scales 
(squamous and <;ylindrical), may help us in drawing a conclusion 
as to its menstrual origin. 

In some cases the spots submitted for examination are found 
blended with hair, skin, or mucous membrane, or with other 
matters adhering to the material on which the blood has fallen. 
The discovery of such admixtures may often supply very im- 
portant medico-legal information. 

Hairs on Weapons . — Weapons which have inflicted wounds 
are generally blood-stained, and frequently adhering to the 
blood-clots, or otherwise entangled in the weapon, we may dis- 
cover hairs, and it is very important as to the source of the 
blood, whether the hairs in question arc human hairs or not, and 
whether they correspond to the hairs on the body of the person 
who has been wounded. For this purpose a careful comparison 
of the hairs found with those on the body of the deceased is 
necessary. Hairs must not be confounded with fibres of cotton, 
linen, wool, or silk. Fibres of cotton have a twisted appearance, 
those of linen have a tapering jointed structure, those of silk are 
smooth, and those of wool have a peculiar spiral-like imbrication. 
(Pig. 41.) 

Hair consists of a cortical and medullary substance, and is 
covered by an imbricated cuticle. When the hair is young and 
soft the medullary portion may be absent, and the whole hair 
has a fibrous appearance. The dark, irregular appearance of the 
medulla, the striated cortical substance, and tlm peculiar im- 
brication of the cuticular scales, render hair easily recognisable. 
The hairs of the head are usually truncated or split at the free 
end, while those of the body are, as a rule, pointed. Occasionally 
we may be able to determine the origin of the hair in this 
'manner. The hair of the lower animals differs from the human 
hair in several respects. Frequently the hair is entirely cellular, 
at other times there is a combination of the cellular with the 



BRAIN-SUBSTA.NCE ON WEAPONS. 


333 


fibrous structure. Examples of both kinds are given in the ac- 
companying woodcuts (p. 334), which may serve as standards of 
comparison both as to appearance and relative size. 

Hrain Substance on Weapons , — Occasionally on weapons 
which have caused fracture of the skull and laceration of the 
brain, portions of 
brain - substance 
may be found. 

When fresh, it will 
not be easily mis- 
taken. When dry, 
the brain-matter 
becomes grey or 
brown, and horny. 

When moistenei 
it becomes of a 
whiter colour, and 
a soapy consis- 
tence. Attempts 
have been made to recognise brain-substance by its reaction with 
sulphuric and hydrochloric acids ; but they are not satisfactory, 
and may mislead. The only satisfactory method of detection is 
by means of the microscope. When the matter is softened in 
distilled water or in salt solution, the evidence will be found of 
the presence of nerve cells or of nerve fibres. These are small 
(hImTo or less in diameter), generally ainpullated (Fig. 40), 
or they may have been disorganized, and only myelin drops may 
remain. 

3. A spot or stain of blood, once formed, soon puts on the 
colour which it continues to retain for a long term of years. It 
is only in the case of spots on iron or steel exposed to air and 
moisture that any notable change occurs : and this is not such a 
change as enables us to fix the age of the stain. Such attempts 
as that referred to in the note to p. 327 must needs fail. 




A. Fibres of Cotton. B. of Linen. C. of Wool. D. of Silk. 

E. Hair of Pijar. F. of Kubbit. G. of ilarc. 1. of Horse. J. of Cow. 
K. of Cat. L. of Hog. 

11. Human hair. From head (a) : from body ( 1 ). 




CHAPTER IV. 

DEATH BY FIRE— SPONTANEOUS (COMBUS- 
TION— DEATH BY DIGHTNINO— BY 
COLD— BY STARYATTON. 

DEATH BY El HE. 

On the average of tlie five years 1852-50, 2023 deaths in 
England and Wales were attributed to the agency ol* heat. Of 
this number 483 were burns, of which 430 were by clothes catch- 
ing fire, 15 by conflagrations, 24 by gunpowder and fireworks, 
and 7 by explosive gases. 46 deaths were caused by drinking hot 
water; and 511 deaths by scalding liquids, entered under “ Burns 
and Scalds.’’ 1548 deaths were less accurately defined. In the 
whole five years, 2 suicides, 1 murder, and 4 manslaughters were 
attributed to burning, and 2 manslaughters to scalds. In 1871, 
the deaths by burns and scalds w'ere 2612. 

The cause of death by burning is not always the same. Some 
are suflbeated by smoke; others die frightened, or by blows from 
falling bodies; others by the shock that follows extensive injury 
to the tissues ; and others, again, at periods more or less remotcj 
from the burning, by collapse, or the effects of inflammation. 

The appearances produ<;ed by burning consist of blisters, entire 
or burst, roasted j)atches, sooty spots and marks from burnt 
articles of clothing, and singed hair. 

The medico-legal questions that arise in reference to death by 
fire are those relating to other forms of external injury, except 
tliat the alternatives of suicide and homicide rarely present them- 
selves ; for most deaths by fire are accidental. In these, and in the 
rare cases of suicide and murder, the burning would leave marks 
on the body showing that it was inflicted during life ; but as the 
burning of the dead body is sometimes resorted to by a murderer 
to conceal the real mode and cause of death, we may have to dis- 
tinguish burns taking place during life from those occurring after 
death. Again, when a body is found \Nith marks of burning too 
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extensive to be readily accounted for by the quantity of fuel 
consumed, it may become a question whether it was unusually com- 
bustible or had undergone a process of “ spontaneous combustion.” 

Burns ir^iefed during life and after death . — We owe our know- 
ledge of this subject mainly to experiments made by Christison, 
Casper, Champouillon, and Chainbert. Tlie last-named autlior ex- 
hausted the subject by the number and accuracy of his experiments ; 
and we shall therelore adopt his conclusions, with modifications 
suggested by the more certain of the results of the earlier writers. 

Burns in the living boily caused by substances which do not char 
and destroy the tissues, produce two characteristic appearances — 
redness and vesication. The redness (more or less intense as the 
heat is greater or loss, and the time of its applicartion longer or 
shorter), described by Casper as ** crab-red,” affects both the sur- 
face and substance of the true skin, which is dotted by the deep 
red openings of sudoriferous and sebaceous ducts ; and it also ex- 
tends to the subcutaneous tissues. ^ Stoetimes the colour is a 
brownish red, and the skin dry and parchment-like. Blisters, more 
or less numerous and extensive, also make their appearance at a 
temperature below that of boiling water, and contain serum, 
which either coagulates in mass, or yields an enormous precipitate 
of albumen when heated, or tested with nitric acid. The albumen 
is more abundant when wholly due to vital action than when the 
burn, being inflicted at the point of death, the vesicle forms after 
life is extinct, fhese appearances belong equally to burns made 
at the point of death and to those made twenty hours previously. 
But vesicles are sometimes absent in burns whatever the period 
at which they were inflicted. 

On the other hand, in post-mortem burns, the surface and 
substance of the true skin are a dull white, dotted with gray at 
the openings of the sudoriferous and sebaceous ducts; and the 
subcutaneous tissues are uninjected. No vesicles are produced 
by a temperature below 212^ Fahr. ; and those caused by a higher 
temperature either contain no fluid, or one which, containing 
little albumen, merely becomes opaline or milky when treated 
by heat or nitric acid. Post-mortem vesicles are most readily 
produced in anasarcous subjects. 

The appearances caused by burns , inflicted during life, show 
themselves in all healthy, and in most sick subjects; but the case 
of a consumptive patient, reported by M. Bouchut, shows that 
the application of heat to the skin of a dying man may produce as 
little effect upon it as upon a corpse.^ 

• This case is quoted by Chambert In an elaborate paper in the * Annalcs 
d’Hygifene,’ April, 1869, to which the reader is referred. 
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Casper suuqb up the results of very numerous experiments hy 
stating that ** vesications can be produced on tlie dead body/" and 
“ that it is quite impossible to confound a burn inflicted during 
life with one inflicted after -death/" He also alleges that “evt'ry 
vesication produced by burning"" during life “ has a purple-red 
boundary line, be it ever so narrow, perfectly visible to the naked 
eye, and also a more or less red base/" Vesicles caused by putrefac- 
tion are readily distinguished by the absence of these appearances, 
the exposed true skin being, like that of adjacent parts, colourless 
or green. 

The appearances just described as due to the application of 
heat to the living body are common to all intense inflammations 
of the skin, whether due to disease, or produced by the applica- 
tion of cantharides and other strong stimulants, by pressure, or 
hy friction. I have seen, on the ankles of a young man who had 
died of acute phthisis, two pajiches of inflamiqalion of a deep red 
colour not removable by pressure, and with well-defined margins, 
on one of wlvich were largo vesicles containing serum. 1 asecT- 
tained beyond doubt that the spots, which had been observed 
during life, were not caused by the application of any heated 
body. (G.) 

In all these cases of acute cutaneous inflammation, a thin 
vertical section of the inflamed skin and underlying tissues dis- 
plays, even to the naked eye, distinct red patoj|os, contrasting 
very strikingly with similar sections of skin discoloured by the 
mere subsidence of the blood. 

It is scarcely necessary to add that redness follows instantly on 
the apj)lication of heat, and that vesicles show themselves after 
the interval of a few sec<md8. The results just stated have a 
direct bearing on those rave cases in which, as in that of Bolani, 
tried at Newcastle in 1839, arson is resorted to to conceal the true 
esuse of death. Of the question of accidtnl^ suicide^ or Itomtcidf, 
it must suffice to observe that suicides and homicides by fire arc 
of very rare occurrence, the great majority of cases being ac- 
cidental. The suicidal cases occur chiefly among persons ot un- 
sound mind. 


SPONTANEOUS COMBUSTION. 

The following case, which rests on the authority ot Le Cat, a 
firm believer in spontaneous combustion, forms a fitting introduc- 
tion to this subject. It is said to have taken place in 1725 : — 
One Millet, of Rheims, was charged with the murder of his 
wife, the remains of whose body were found lying near the 

z 
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kitchen liearth. Part of the head, portions of the lower ex- 
tremities, and a few of the vertebric, had escaped combustion. 
The floor beneath the body was partially burnt. Millet stated 
that he and his wife had retired to rest the previous evening,— 
that she, not being able to sleep, got up and went into the kitchen, 
as he supposed to warm lierself; that he was roused by the smell 
of fire, and going down to the kitchen, found the deceased lying 
near the hearth, in the manner stated. The prisoner was con- 
demned to death, but, on ajipeal to a higher court, the sentence 
was revoked, and it was pronounced to have been a case of spon- 
taneous human combustion. 

In this case the extent to which the body was consumed gave 
some support to the ojiinion, that it was more combustible than 
human bodies in general, but no countenance to the notion that 
the fire originated in the body itself. It was certainly in the 
most favourable circumstances for being set on fire ; and this is 
true of most of the cases of alleged spontaneous combustion re- 
ported to have occurred in England and abroad. 

Orfila testifies his belief in spontaneous human combustion by 
thus describing the phenomena that accoinpuny it : — A liglit blue 
£amo aiipears over the part about to be attacked : this flame is 
not readily extinguished by water, which indeed frequently serves 
to increase it. Deep eschars now form in the part aflhcted, ac- 
companied by convulsions, delirimn, vomiting, and diarrhoea, 
followed by a peculiar state of putrefaction, and death. The 
process is said to be extremely rapid, but the body is never 
entirely consumed : some parts arc only half burnt, while others 
are reduced to a carbonaceous, foetid, unctuous nsli. The hands 
and feet commonly escape destruction, while the trunk is usually 
entirely consumed. Tlic clothes covering tlie body are commonly 
destroyed ; but articles of furniture standing near commonly 
escape. The walls and furniture are covered with a thick greasy 
soot, and the air is impregnated with an ofll nsive enipyreumatic 
odour. The phenomenon is stated to have been observed chiefly 
iipwged corpulent females, and especially in persons long addicted 
to tlie abuse of^pirituous liquors. 

It is practically of little consequence whether the doctrine of 
spontaneous combustion be true or false. Tlie cases on record 
(Jacobs, as cited by Casper, has brought together 28, of which 
20 occurred in France) create a presumption in favour of an 
unusual combustibility of the body, occurring in rare instances 
and for the most part, in corpulent spirit-drinking females, merely 
requiring to he set on fire, and needing no other fuel but their 
clothes, night-dress, or ordinary bed-furniture. Till we possess 
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cases better authenticated, and more accurately reported, we must 
content ourselves with this amount of knowledge, not forgetting, 
meanwhile, that such men as Liebig and Casper treat the very 
notion of spontaneous combustion as an idle fable, stamped with 
the brand of sheer credulity, and one opposed to such simple facts, 
among others, as that the human body contains 75 per cent, of 
water. 

The spontaneous combustion of inorganic substances, a subject 
of much interest and importance, has no medico-legal bearing. 

DEATH BY LIGHTNING. 

From the Reports of the Registrar-General for the five years 
1852-56, we learn that about 21 deaths by lightning occur, one 
year with another, in England and Wales; 18 in males and 3 in 
females. This mode of death rarely gives rise to medico-legal 
questions ; but as the effects of lightning on the body often re- 
semble those caused by mechanical violence, a question might 
arise, whether a person found dead, under unknown circum- 
stances, had perished by lightning or had been murdered. 

In most cases we have a clue to the cause of death in the fact 
that a thunder-storm has taken place, and that the corpse is 
found in such a situation, and with such surroundings, as is con- 
sistent with its having been struck by lightning. ^ 

As a general rule it may be stated, that the electric fluid 
prefers and seeks out good conductors ; and as the human body 
is a very good conductor, it is as likely to be struck as any object 
similarly situated, unless, perhaps, that object be of metal. 

As a general rule, too, lofty objects are the most likely to be 
struck ; but this rule is subject to many exceptions, for persons 
have been struck in the immediate neighbourhood of lofty trees 
which have been uninjured ; and in woods it is not always the 
tallest trees that are struck. 

The electric fluid is often conducted to the body by Iq]^ 
objects in its proximity, such as trees, masts, the rigging 6f 
ships, and the moist strings of kites. The danger of remaining 
under a tree during a storm is proverbial. 

It has been thought that a person is tolerably safe in an open 
space far from any object which could attract the electric fluid ; 
but this is an error. The human body may be, in these circum- 
stances, the most prominent object and also the best conductor. 

Death may be caused by an electric shock, other than the 
lightning stroke. This happens when a cloud near the earth is 
negatively electrified, while the earth is positive, and the human 

z 2 
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body serves as tbe conductor, by which the equilibrium is restored. 
This is called the ascmding or returning stroke. 

The violent mechanical elfects produced by the electric discharge 
— ^the disruption of buildings and removal of parts of them to 
a distance ; the rending of the trunks of trees into laths ; the 
separation of good conductors from bad ones ; the fusion of metallic 
substances j the ignition of inflammable ones ; the magnetic pro- 
perties communicated to articles of iron and steel— ^are familiarly 
known. 

The Fost-mortem appearances in bodies struck by lightning 
are very various. Sometimes no marks of injury are found, and 
this is said to occur most commonly in death by the returning 
stroke. In other cases the Iwdy is bruised or torn at the sj)Ot 
where the electric fluid has entered ; or there is merely a small 
round hole at the point of exit. Extensive bruises are sometimes 
present, most frequently on the back, the electric fluid aj)pcaring 
to prefer the track of the spinal cord. Fractures of the bones 
are rare : they may occur, as xVmbrose Pare states, without ex> 
ternal wound. A ease of extensive fracture of the bones of the 
skull is related by Pouillet. Marks of burns are sometimes pie- 
sent. They may occur even when the clothes have not been set 
on fire. 

The state of the blood (alleged by some authoritic's to bo fluid, 
by others coagulated), the state of the limbs (asserted by some to 
bo relaxed, but by others, with better reason, to be rigid, and 
sometimes even to become quickly and excessively so), and the 
putrefactive process (stated by Pare and otliei-s to be retarded, 
but by others to be hastened) — arc signs of little medico-legal 
importance. These jioints are worthy of note \ but even should 
the blood be fluid, rigidity absent, and putrefaction hastened, 
these are not peculiar to death by lightning, for they may all 
coincide in other modes of sudden death. 

In some cases the state of the objects found on the corjise, or 
belonging to it, furnish complete evidence of the cause of death. 
The ch thes may be torn and burnt ; the shoes struck from the 
feet; n etallic bodies fused and forcibly carried to a distance; 
and ari cles of iron or steel, such as the steel of the stays, or the 
main-sj)iingof a watch, rendered strongly magnetic.* 

Cause of Death . — The electric fluid acts chiefly through the 
nervous system, and the cause of death is the shock sustained by 
it. W hen not fatal, its action on the brain, spinal marrow, or 


* A full description of the effects of lightning will be found in Dr. 
Sistier’s work ‘ De la Foi dre.* Paris, 1806. 
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nerves, is shown by loss of sight, sensation, or voluntary motion, 
temporary or permanent. 

DEATH FROM COLD. 

This is an uncommon event in this country, though death by 
cold and inanition combined is not very rare in severe winters. 

The first effect of intense cold is a sense of numbness and stiff- 
ness in the muscles of the limbs and face. This is soon followed 
by torpor and profound sleep, passing into coma and death. 

The effect of cold on the circulation is to drive the blood from 
the surface to the interior of the body, so as to gorge the spleen, 
liver, lungs, and brain. The genital organs are similarly affected, 
and priapism sometimes results from congestion of the penis. 
The temperature of the blood itself is lowered ; the heart contracts 
slowly and feebly, causing a small, weak pulse. The congestion 
of the nervous centres occasions numbness, torpor, somnolency, 
giddiness, dimness of sight, tetanus, and paralysis; and the con- 
gestion of the brain sometimes occasions a species of delirium, as 
happened to Edward .Tenner, or the appearance of intoxication, as 
witnessed by Captain Parry and others in the expeditions to the 
North Pole. 

The effect of cold varies in intensity with sex, age, and strength ; 
the very young, the aged, the infirm, persons worn out by disease 
and fatigue, and those addicted to the use of intoxicating liquors, 
perish soonest. Some persons, too, have a great advantage over 
others in their power of resisting cold — a fact frequently observed 
by voyagers and travellers in the Arctic regions. 

Ill estimating the effect of cold on the body, it should be borne 
in mind that the body is cooled in three ways — by cutaneous 
exhalation ; by conduction of the air in contact with it ; and by 
radiation. 

The cutaneous exlialxtfion is increased by dry and diminished 
by moist air. Hence the body parts with its heat more rapidly 
in a dry atmosphere. On the other hand, the body is cof led by 
conduction^ when the air is moist; so that the body is cook d alike 
by dry cold air and by cold moist air. Cold humid winds lower 
the temperature of the body in a very striking degree. A rapid 
renewal of the air, as in a brisk cold wind, lowers the tempera- 
ture of the body, both by evaporation and by conduction. Tlio 
effect of a slight breeze in increasing the feeling of cold was re- 
markably shown in the expeditions to the polar seas. 

J?ost-mortem Appearances , — As a rule, the surface is pale, but, 
in exceptional cases, florid. The viscera of the head, chest, and 
abdomen are congested. There is congestion of the vessels of the 
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brain, but extravasation does not appear to have been noticed, 
thoiipjh death was formerly attributed to apoplexy. In two cases 
reported by Dr. Kellie, of Leith, there was a large eftusion of 
serum in the ventricles of the brain. The blood in the aorta and 
left cavities of the heart is stated by Dr. Paris, on the authority 
of Sir B. Brodie, to be florid. These appearances are not so 
characteristic as to be conclusive of the cause of death. 

The question of accident, suicide, or homicide rarely finds place 
in this mode of death ; but, in one •singular and horrible case, 
death by cold was a homicidal act. A girl, 11 years of age, a few 
years since, was compelled by her parents to stand naked in a 
pail of ice-cold water, while the water was being poured over her 
till she died. 


DEATH FROM STARVATION. 

Tliis is a very rare event; but death from cold in persons 
insufficiently nourished is not infrequent. Cases of homicide by 
the deprivation of food, are of occasional occurreiice ; tlu; insane 
sometimes commit suicide by obstinately relusing to take sus- 
tenance; some prisoners under long sentences would starve 
themselves if not fed by forcti. 

The Symptoms 'produced hy protracted Ahslmence, arc pain in 
the epigastrium, relieved b,y i)ressure, with intense thirst, and 
extreme weakness and emaciation. The face is pale and ghastly ; 
the checks are sunken; the bones project; the eyes are hollow', 
wild, and glistening; the breath hot; the mouth dry and parched. 
The body at length exhales a fiidid odour, the mucous membranes 
of the outlets become red and inflamed, and death takes place in 
a fit of maniacal delirium, or in horrible convulsions. 

From Willan’s case, presently to be cited, and the statements 
of prisoners who have voluntarily abstained, it appears that the 
craving for food disa})j)ears in about three days, and that the 
second day of abstinence is that of greatest suflTcring. (G.) 

Tost-mortem Appearances . — The body is much emaciated, and 
exhales a fa;tid odour ; the eyes are red and open, the skin, 
mouth and fauces dry, the stomach and intestines empty and 
contracted ; the gall-bladder is distended with bile ; the heart, 
lungs, and large vessels are collapsed, and destitute of blood ; and 
putrefaction runs a rapid course. These appearances are not so 
characteristic as to he decisive of the mode of death ; but in the 
absence of any disease productive of extreme emaciation, such a 
state of body will furnish a strong presumption ol‘ death by star- 
vation. It must be recollected, that there are maladies such as 
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stricture of tlie aj^^opha^us, and organic disease of the stnmacii, 
which prove fatal hy starvation. Search should, therefore, be 
made for such causes of death. 

The post-iiiortein appearances were faithfully described by Mr. 
Biggs in a case of murder by starvation and exposure ; that of 
Mark Cornish, starved by his father and ste])-inother.* He stated 
at the coroner’s inquest that the deceased was so wasted that he 
had. scarcely any muscle left, and no fat; that he looked like a 
skeleton with the skin tightly stretched over him ; that he could 
not only see each bone but its peculiarities; that all the organs 
were healthy, though the heart and stomach were small ; that the 
oniGidmn was as ch'ur as glass; that there was no lood in the 
stomach, and that the small intestines were nearly empty ; and 
that there was no appearance of chyle. 

The period at which death happens varies with age, sex, and 
strength, the amount of exertion, and especially with the supj[)ly 
of water. 

The time that a person may remain without food, or with a 
very scanty supply of it, may become a question of some imj)or- 
tance, as will apj)ear from the case of Klizaheth (Winning, quotctl by 
Dr. Cumming in his Lectures in the ‘ Medical Gazette,’ vol. xix. 
The (luestion raised in this case was, whether a girl of eighteen 
could he confined, in the depth of winter, twenty-eight days, 
without fire, with about a gallon of water in a pitcluir, and with 
no food but some pieces of bread, amounting altogether to about 
a quartern loaf, and a small mince pie which she haj)pened to 
have in her pocket, and at the expiration of the period retain 
sufficient strength to break down a window-shutter fastened with 
nails, get out of the window on to a sort of ])ont-h()use, tlnmce 
jump to the ground, nine or ten feet below ; and finish by walking 
from Enfield Wash to Alderniaiibury. 

To this question we could not but return an answer in the 
negative. The cases presently to be cited give us good ground 
for believing, that life might have been prolonged for twenty - 
eight days, or even more, on this scanty su])ply of nourishment ; 
but it is extremely improbable that, at the end of this time, 
Elizabeth Canning would have had strength enough left to effect 
her escape. This case is also curious in its bearing on the ques- 
tion of identity. A fresh interest has been given to this question 
of prolonged abstinence from food by the case of Sarah Jacob, 
the Welsh fasting girl. 

There are four distinct classes of cases which may be used to 


* ‘Morning Chronicle/ February, 26, 1853. 
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throw light on the question of the duration of life possible under 
complete, or nearly com])lete dejnivation of food. 1. Cases of 
mechanical obstruction to the passage of food through the gullet. 

2. Cases of shipwrecked persons subject to exposure and fatigue. 

3. Cases of persons imprisoned, and rendered inactive, by such 
obstructions as falling earth in mines. 4. Cases of persons ab- 
staining from food of their own accord, generally under circum- 
stances demanding little exertion of mind or body. 

1. For an interesting case of this class we are indebted to Dr. 
Currie, of Jjiverpool. A man, (56 years of nge, survived a com- 
plete obstruction of the gullet (with the aid of nutritious clysters 
and baths ol‘ milk-and-water administered during 32 days) for 36 
days. 'I'he man, who was tall and corpulent, was reduced from 
an ascertained weight of 2.10 lbs. down to 138 lbs. — a loss of 
102 lbs., of winch two-fifths took jdacc in the space of 32 days, 
for bis weight before the complete obstruction of the gullet was 
170 lbs. In the last twelve days be lost 16 lbs., or at the rate of 
1 J 11). per diem j and this loss the already wasted frame sustained 
in spite of the nourislnnent administered in the mode just 
described. What the unchecked rate of waste would have been 
we have no means of ascertaining ; hut we know that death took 
place when the body had lost 102 lbs. out of 240, or little more 
than two pjirts in five of its original weight. Now this reduc- 
tion of two-fifths corresponds most closely to the results of 
Chossat’s experiments on animals. He laid it down as a broad 
principle derived from experinjents on many different living 
creatures that life ciases when an animal loses two-fifths of its 
weight. So that an animal weighing 100 lbs. would die when its 
weight was reduced to 60 lbs. Though life may cease before 
this point is attained, it cjin rarely extend beyond it. I'he time 
during winch the destructive change is going on may vary greatly 
in different classes of animals, but the limit is the same in all. 
The daily loss amounts to one-twenty-fourth of the entire 
weight : — a statement in harmony with the conclusion of llidder 
and Schmidt, that an animal, to maintain its weight, ought to 
take one-twenty~third part of it daily, in the shape of food sus- 
ceptible of being assimilated, water of course included. But, if 
we assume a man to weigh 230 lbs., the daily supply will reach 
the most unlikely quantity of 10 lbs. 

The progressive and rapid waste of the body, and the extinc- 
tion of life at or about the point at which an animal loses two- 
fifths of its weight, may therefore be taken as data sufficiently 
established, as also the fact, long since established by Kedi, that 
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animals live much longer (birds more than twice as long) when 
tliey have free access to water. 

2. Of the prolongation of life under the fatigues, exposure, total 
privation of food, and want of fresh water (except such as may 
have been supplied by dew or rain) incidental to shipwrecks, we 
have some well authenticated cases. A narrative of a shipwreck 
on the Calcutta coast which has been placed at my disposal shows 
that^out of 13 men without food or water 12 days, three died, 
the rest escaped and recovered. (Cl.) And a very detailed and 
evidently faithful account of the picking up at sea of Captain 
Casey, C'ommander of the Jane Lowden^ timber vessel, shows that 
out of 18 men, iiTcluding the captain liimself, wholly without 
provisions and fresh water, one survived 1 1 days, one 12 days, one 
14 days, two 15 days, one 18 days, and the captain himself, who 
recovered, 28 days. Two men appear to have died early, furiously 
delirious, one (a lad, a4. l‘J) who died on the 12th day, was quietly 
delirious, with spectral illusions ; two others were delirious, and 
Captain Casey had illusions of hearing.* 

3. Of conlinement in coal mines, wo have instances of men and 
boys surviving 0 and 8 days, and one man 23 days. This was a 
case published by Dr. Sloan (‘Med. Oaz.' vol. xvii. pp, 264 
and 389), There was access to water for the first ten days. 

4. The longest abstinence of food, with free access to water, of 
which 1 have had experience among prisoners, is ten days. In two 
men and one woman complete abstinence from food during this 
period was ibllovved by no bad symptom, and the ordinary prison 
diet was resumed without injury to health. The prisoners were 
weakened, but by no means exhausted. ((!,) In the case of ten 
days’ starvation of a ijrisoner reported by Casper, scarcely any 
liquid was taken, and the exhaustion was much greater. — (Hand- 
book, vol. ii. p. 28.) 

The case of Hernard Cavanagh, though not one of complete 
abstinence, .may be fairly added to the foregoing. Having been 
committed to gaol for three months, he was placed in a cell 
under the strictest surveillance, and refused to eat or drink, 
lliis continued, as it was alleged, nine days, at the end of which 
time he was reported to be in “ perfect bodily health.” But on 
the 13th day, it was remarked that the gruel supidied to him 
came back the same in quantity, but much thinner. This trick 
being discovered, and the man’s health having by this time 
suffered, he was supplied with, and very gladly received nourish- 
ing food. (‘ Medical Times,’ December 4, 1841.) 

But we have well-authenticated cases extending much beyond 
• The ‘ Times,’ February 7, 1866. 
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ten days. There is Hufeland’s curious case of the ruined merchant, 
a suicide by starvation, who kept a diary of his sensations for 13 
days, and died on the 18th ((1. H. Lewes’ * Physiolojjy of Common 
Life,’ vol. i. p. 25); the case of Viterbi, who survived 21 days; 
of Cecilia Rygeway, reported to have survived 40 days, and a 
case of 42 days briefly attested by Van Swieteii. The first of 
these two cases is thus epitomised by the author of an article on 
Fasting Girls, published in 'All the Year Round,’ Oct. 9, 1869. 
“ Cecilia de Rygeway, having been imprisoned in Nottingham jail 
for the murder of lier husband, during the reign of Edward Til. 
(the year 1357) remained ‘ mute and abstinent’ for 40 days, 
neither eating nor drinking during this time.* It was considered 
so much in the nature of a religious sign or niiiaele that Dame 
Rygeway was pardoned by the King.” The second ease is briefly 
mentioned by Van Swieten in his ‘ Commentaries on Roerhaave’s 
Aphorisms’ (heading, Melancholy Madness) : “ 1 knew a woman,” 
lie says, “ who obstinately refused all kinds of nourishment for six 
weeks, drinking nothing but a little water at intervals, so that at 
length she perished quite juiceless and dried up.” 

Willan’s well authenticated and minutely detailed case of 
voluntary starvation* occurred in the person of a young man, a 
religious maniac, who drunk water and a little orange juice, 
but ate nothing, and lived 61 days, and then, being cautiously 
fed, other 18 days. This survivorship of 61 days without food 
gives an air of probability to the French case of Guillaume Granet, 
the prisoner of Toulouse, w’hich was rexwrted to the Academy of 
Medicine, as follows : — He resorted to, starvation to avoid punish- 
ment. For the first seven days the symptoms were not very re- 
markable; his face was flushed, his breath foul, and his pulse 
small and fetdile. After this jieriod he was compelled to drink 
water occasionally, to relieve the excessive thirst which he sufl’ered, 
but in spite of the close watch kejitover him, ho frequently drank 
his urine, or the water of the prison kennel. His strength did 
not ajipear to fail him during the greater part of the time, and, 
with varying symptoms of constitutional disturbance and acute 

* MiscjcllaiieouB works of the late Robert Willan, M.D., F.R.S., &c., edited 
by Ashby Smith, M.I)., 1821 (p, 437). Willan, in commenting on this case, 
cites the following cases: — 

1. In the * M(?moirea de rAcedemic des Sciences’ 1769, that of a madman 
who lived 47 days without anything but a pint and a half ol water per day. 
He stood constantly in the same position for 38 days of that time, but during 
the remaining eight lay down, and then took nothing, not even water. When 
he llrst began to cat again, he recovered his reason, but soon relapsed. 

2. * Edin. Med. Essays,’ vol. vi, A case of a young girl, who fasted, at one 
time, 34 days, at another 54 days, from a spasm or some obstruction of the 
(esophagus. 
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sufleriiigs, he lin^^ered till the fifty-eicjhth day, when he expired, 
after struggling four hours in convulsions.* 

From tile best authenticated <;uses of prolonged absence from 
food, whether voluntary or involuntary, we infer that though life 
may be prolonged up to the limit of about two months, such 
abstinence is attended by progressive and rapid loss of weight, 
and at length by extreme emaciation. If, tlnm, it were alleged 
by, or on behalf of, some man, woman, or child, that there had 
been a total abstinence from food for some period exceeding 
two months; or abstinence, not from food only, but from water 
also, lor some such period as one month, we sliould be justified in 
looking on the case with the utmost possible suspicion, especially 
if the person so abstaining, having anything approaching the 
plumpness and fresh colour belonging to health, were to assert 
that no action of the bowels or bladder had taken place. If these 
things were present to justify the strongest suspicion, the making 
such person the subject of exhibition, and still worse, of gain, 
would add indignation to doubt, and leave us no alternative but 
to demand the decisive test of the closest surveillance. 

Two Fnglish cases, in which this severe test was applied, are 
on record. The one is that of the Fasting Woman of 'futbury, 
the otlier of the Fasting Girl of Wales ; for we pass over all cases 
not thus tested. Ann Moore, the Fasting Woman of Tutbnry, 
w'as 58 years of age in 1808, when she asserted that she had gone 
twenty months without food. She alleged that four years before 
that date she had a severe attack of illness which lasted thirteen 
weeks, and that her recovery was not comj)lete ; for she was sub- 
ject for months afterwards* to violent fits and s})asms at frequent 
and irregular intervals. A year later she had another severe 
illness that lasted eleven weeks, and was followed only by loss of 
appetite and indigestion, increased in 1800 by nursing a boy 
affected w’ith a repulsive disease. From October in that year to 
February, 1807, she ate a penny loaf in a fortnight, and drank 
a little tea without milk or sugar. From that time till November, 
1808, she lived, she said, only on water and tea. The case having 
been published in the * Monthly Magazine ' early in 1809, created 
a great sensation, and led to donations of money, on which the 
woman lived four years. But, in 1813, a few scientific num in 
the neighbourhood determined to sift the matter co the bottom. 
They got her to consent to have her room guarded and watched. 
This was done during nine days, at the end of which time she 
gave in, being terribly emaciated, and now really almost starved 
to death. She asked for food, recovered her strength, and set 
♦ Fodere, vol. ii. p. 276. 
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her mark to a written confession, in which she admitted that she 
had occasionally taken nourishment during the last six years, and 
Innnbly asked pardon of God and man for the wicked deception 
she had practised. 

This history of Ann Moore is a further abbreviation of the 
abstract given in ‘ All the Year Konnd.’ The account of the 
Welsh Fasting Girl is taken from T)r. Fowler’s work, which derives 
a special interest from the prominent part played by its author 
in the case from lirst to last.* 

Sarah Jacob, daugliter of Evan .Jacob, a respectable and solvent 
tenant fanner, was the third child of a healthy family of seven, 
living in a mean-looking bouse, with thatched roof and clay floor, 
in winch the girl and her parents occupied the same small bed- 
room. She was born May 12,1857; her case began to attract 
public attenti(jn in 1807, when she was more than ten years old ; 
and she died D(icember 7, 1869, little more than 12^ yc^ars of 
age. She was a fair, good-looking child, intelligent and precocious, 
impressionable and emotional, fond of finery, and addicted to the 
reading of religious books, and the reciting and composing of 
verses. In February, 1806, when nearly nine years old, she had 
an attack of scarlet fever, followed by acute pain of stomach and 
V(^miting of blood ; and from this time, as it is alleged, she kept 
her bed. The pain and vomiting were soon followed by strong 
convulsions, with arching backw'ard of the body, and symptoms 
of pleurisy. The body remained rigid for a month, she Ux)k 
little food, and grew thin. In April, 1867, she was treated for 
inflammation of the brain, and about this time is stated to have 
taken no food for a month, though t^5e lips were moistened from 
time to time with beer, and only scanty evacuations of either 
kind werejiassed. After the inflammatory attack she lost her hair. 
The fits, which had been convulsive, now changed to short losses 
of consciousness, with sudden wakings and throwing about of the 
arms ; and the left leg was stated to be rigid. On the 10th 
Oc^tober of this year (1867), she is said to have ceased to take any 
kind of food, on the 6th of the following month to have had the 
hast discharge from the bowels, and at the end of it to have 
passed urine for the last time. 

We glean ffom the detailed accounts of the case that the 
father asserted, and the public were asked to believe, that this 

• * A Complete History of the Case of the Welsh Fasting Girl (Sarah Jacob), 
with Comments Thereon ; and Observations on Death from Starvation.* By 
Robert Fowler, M.D. Edin., &c*. 1871. The account hero given is a further 
abbreviation of one wliich 1 wrote for the Bupplemeiit to the ‘ English Cyclo- 
ptedia.' (G). 
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girl took no food whatever for two years and two months, and 
the hist week of watching; and nevertheless, during the first 
three weeks of this total abstinence, the bowels were not only 
frequently and largely relieved (possibly of matters (iollected 
previously), but that the usual quantity of water was passed for 
several weeks, that the hair which had fallen off grew again, 
thick and long, that her naturally healthy look was more than 
maintained, and her bulk apparently increased. 

It was at the period to which we are referring (Octobcjr, 1 867) 
that visits of curiosity commenced,* and soon became common, 
followed by their natural consequences — presents of money and 
books, mostly religions. The girl was gaily and fantastically 
dressed, and got up for show, somewhat after the fashion of a 
bride, lly the end of the year 1868, the case became so 
notorious that visits grew more and more numerous, railways 
and local guides coming into requisition. A local reporter and 
several medical visitors now appear on the stage. In the spring 
of 1869, a public meeting was held, and a watching committee 
appointed whose inefficiency and failure arc duly repoited at 
p. 22 of Dr. Fowler’s work. Other visits of inquiring and intel- 
ligent persons followed, and on the 7th September, 1869, Dr. 
Fowler wrote a letter to the * Times,’ giving the results of a 
careful and judicious inquiry carried as far as the parents would 
permit, and giving it as his opinion that Sarah Jacob was de- 
ceiving her parents, and that it was not possible to state w hat 
part of the symptoms resulted from “a morbid perversion of 
will,” and what from “ intentional deceit.” 

The complete publicity thus given to the case led, by steps 
not necessary to describe, to the selection of four trained nurses 
from Guy’s Hospital, to visit and keep constant watch over 
Sarah Jacob, in order to ascertain whether she got food and 
drink, or not. Certain medical men were also selected as visitors. 
An early result of this procedure was to disprove one of the as- 
sertions made by the parents to the effect that the usual dis- 
charges from the bowels and bladder were absent. The history 
of the case from day to day is one of gradual loss of strength, 
development of feverishness, restlessness, and occasional delirium, 
progressive quickening of thd pulse, and the .exhalation from 
the body and breath of a very peculiar and highly olfensive 
odour. In spite of the warnings given to the father, no food or 
drink was supplied, and on the eighth day the girl died ex- 
hausted and insensible. 

On the 21st December, 1869, an inquest was held, and evi- 
dence given as to the state of the body after death. It was plump 
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and well formed, and covered with fat from half an inch to an 
inch thick, th(jro was no obstruction in any part of the alimen- 
tary canal, and all the important organs of the body were sound. 
The body was perfectly free from disease. The jury brought in 
a verdict to the effect that Sarah Jacob died from starvation 
caused by the father’s neglecting to induce the child to take 
food. The father was accordingly committed for manslaughter, 
but admitted to bail, 'fhe case was then taken up by the 
Government, and on the 26th February, liS70, summonses were 
served on the five medicali men who had been in attendancre 
during the watching, and on the parents of the girl ; and a ten 
days’ inquiry was held before the bench of magistrates, ad- 
journed, and resumed. Tlie result of the inquiry was the 
acquittal of the medical men, but the committal for trial at the 
next assizes of the parents, Kvan and Hannah Jacob. On the 
l.'ltli Jnly^ 1870, the grand jury found a true bill, and the fol- 
lowing day the trial took place, which issued in a verdict of 
guilty against both parents, with a recommendation to mercy of 
the mother. 

Sarah Jacob evidently succumbed to the same form of starva- 
tion that proved fatal to the three who died among the thirteen 
shipwrecked sailors wdiosc cases are given above, and to those 
who perished soonest among the eighteen, of whom Captain 
Casey was the solitary survivor on the 28th day. The death, 
certainly not due to disejisc of any vital organ, or to obstruction 
of the alimentary canal, took place by exhaustion before there 
had been time for that long-continued and progressive absorption 
of the fat and tissues of the body wdiicb occurred in the cases 
reported by Currie and Willan. To tliese quicker deaths, 
attended by only slight toss of substance, the analogy of medical 
nomenclature justifies us in applying the term Acute Slarraiion.^' 
In the instances just adverted to we have cases of death in men 
under combined privation and exposure in less than twelve days 
(in one instance in eleven) ; and to these wo have now to add 
the death of a girl of twelve and a half years of age, apparently 
healthy, but ill-i)repared for total abstinence from food and drink 
by more than two years spent chiefly in bed, dating from a re- 
covery not complete from a series of maladies, comprising scarlet 
fever, acute gastric derangement, symptoms attributed to inflam* 
mation of the brain, pleurisy, and anomalous rigid spasms of 
some continuance. 

If tl»e term acute starvation be accepted as descriptive of the 
cases just referred to, and the limit of survivorship be taken at 
two weeks, we shall be justified in classing under the head 
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chronic Harvationf those instances in wliicli the abstinence from 
food (complete, or nearly so) has extended to the extreme limit 
of tioo monilis. In the first class of cases, the body may be found 
well nourished ; in the latter reduced to the extreme of thinness, 
described by Dr. Willan as emaciated to a most astonishing 
degree,” his whole appearance suggesting the idea of a skeleton 
prepared by drying the muscles upon it in their natural 
situations or, to repeat the words of Mr. Biggs (p. 34-3), look- 
ing “ like a skeleton with the skin tightly stretched over him 
so that “ he could not only see each bone but its peculiarities.” 



PART III. 


TOXICOLOGY. 

The frequent occurrence of capes of real or supposed poisoning!:, 
and tile complicated nature of the questions to wliicli they give 
rise, nmder this not only the most interesting, but the most im- 
jiortant division of Forensic Medicine; while the great number of 
recognised poisonous agents causes it to occupy no inconsiderable 
part of every medico-legal treati.se. 

Before proceeding to treat of the Poisons in detail, certain 
questions relating to poisons and poisoning in general will have to 
be discussed, sut;ii as the dclinition of the word poison, the mode 
of action of poisons, the causes which modify their action, and 
the classification of whicli they are susceptible. 

It will also be nece.ssary to point out the means we possess 
of answering the many questions which present themselves for 
solution when a susjiicion of poisoning has been raised, and we 
are required to determine whether it is well or ill founded. Under 
this head we shall have to discuss the inferences that may be 
drawn from the origin and progi’ess of the symiitoins wdiich gave 
rise to the susjiicion ; the value and significance of post-mortem 
ajipearances when death hapjiens; and the light that may be 
thrown ujion the case by exjieriments on animals, by chemical 
analysis, and by the conduct of suspected persons. 

Again, the jirecautions which ought to be observed in conduct- 
ing post-mortem examinations in cases of susjiected j)oisoiiing, 
and those equally important which should be borne in mind in 
the several steps of a elumiical investigation, ought to be very 
carefully examined and exjfiained. 

These leading divisions of the subject of poisoning will be 
treated, with some detail, in three separate chapters, being so 
many departments of the principal subject of Poisons in 
Genebal. 



CHAPTER I. 

DEFIlSriTIOlSr OP A POTSON^: ACTION AND 
CLASSIFICATION OF POISONS. 

1. Definition of a Poison . — The meaning which ought to 
attach to the word poison is best ascertained by a simple process 
of exclusion. A substance which affects one person through 
peculiarity of constitution, but has no effect on others, is not a 
poison : a substance which owes its effect to some temporary con- 
dition of system, as when cold w'ater is swallowed by a person 
heated by exercise, is not a poison ; substances which mechanically 
injure and inflame the internal parts, such as pins and needles, 
and particles ot* steel or glass, are not poisons : again, hot water, 
the water being merely a vehicle for heat, is not a poison. Sub- 
stances, therefore, whicli owe their action to some peculiarity of 
constitution, or unusual condition of the body ; and mechanical 
irritants, and harmless substances rtmdered injurious by extraneous 
causes, are not properly termed poisons. Nor does the mode of 
application to the body form any part of the definition of the word 
])()ison. Whether applied to the skin, or inhaled, or swallowed, 
or introduced into the anus or vagina, or into the ear, it is still a 
poison. Again, the quantity that may prove fatal, or the time 
required to destroy life, cannot enter into the definition ; for in 
both these respects undoubted poisons differ widely from each 
other. Lastly, the form of the .substance or matter, whether 
solid, liquid, or gaseous, must he held to be immaterial. Tliese 
exclusions have narrowed the possible definition of a poison, so 
that the following may be accepted as sufficient for every prac- 
tical purpose : — A poison is any substance or matter (solid, liquid, 
or gaseous) which, when applied to the bod^^ outwardly, or in any 
way introduced into it, without acting mechanically, hut by its 
own inherent qualities, can destroy life. 

In the great majority of cases poisons arc swallowed. They 
are given, “ administered to/* or “ taken hy** the person injured 
or killed ; hut they have been introduced into the body through 
the lungs, rectum, vagina, or ear, and they might he inserted 
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into the nostril. Tliey have also been applied to the skin iinhroken 
or abraded. Now thouprh the words “ administer and 
“ taken are used in §§ 11 , 14 , 23 , 24 , of the “ Act to con- 
solidate and amend the Statute Law of England and Ireland 
relating to olfcnces against the person,” 24 and 25 Viet. 1861 , 
the word “ (“ apply or administer to”) is used only in 

§ 22, in reference to “ chloroform, laudanum, or other stupefying 
or overpowering drug, matter, or thing.” It is to be regretted 
that the same full and explicit phraseology was not employed in 
all the sections of the Act. 

I'he word “ jxnson” is often qualified by such terms as " active,” 
“ virulent,” “ deadly,” and the last of these terms is very gene- 
rally used in indictments. 

A “ deadly” poison may mean one that is fatal in a small dose, 
or kills (juickly in a larger one, or which, irrespective of the 
dose, is more dangerous or difficult to countc'ract than others. 
Strychnia and oxalic acid, for instance, are both “ deadly poisons;” 
but while less than a grain of the one may destroy life, about half 
an ounce of the other is a fatal dose ; yet a full dose of oxalic acid 
may kill mu(?h more quickly than even a large dose of strychnia. 
On the other hand, the fatal dose of Epsom salts or sulphate of 
potash is two or three ounces, and even those (piantities would 
not prove certainly or rajndly fatal ; so that it would be incorre(5t 
to call these substances “ deadly poisons.” Nor would the term 
be rightly apj)licd to such a substance as sulphate of zinc, which 
is often pivscribed as an emetic in doses of a scruple or half a 
drachm; or to the non-coriosive preparations of mercury, iron, or 
copper. In any case the term “deadly poison” is open to the 
objection of raising an unnecessary verbal question; and when 
used in indictments shotild be treated as mere “ legal surplusage,” 
in' accordance with the wise dictum of Mr. Justice Erie. 

“A destructive thing,” a phrase also used in the statute just 
referred to, if not a })oison ju’operly so called, must be some sub- 
stance, or matter, which kills by a mechanical action on the 
internal parts, or by some adventitious properly, such as heat, 
^articles of glass or steel, by irritating the lining membrane of 
the alimentary canid ; and pins and needles, by wounding vital 
organs, or inflaming less imjmrtant parts, may be fiiirly regarded 
as “ destructive things but it is doubtful whether the term 
would apply to such matters as sponge, or plaster of Paris, which 
may destroy life by blocking the passage of the intestines. 

Having defined the term “ poison” with sufficient precision to 
indicate the matters which will have to be examined in the fol- 
lowing pages, certain general questions relating to poisons must 
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next be considered. These are , — Their mode of actlony and The 
cauaes which modify llieir action. 

2. Mode of action of Poisons . — This is twofold, local and re- 
mote. 

Their local action may consist in corrosion, or chemical decom- 
position, as when a strong acid, a pure alkali, or a corrosive salt, 
is applied externally or taken internally : in inflammation, fol- 
lowed by adhesion, suppuration, ulceration, or gangrene, when 
such irritants as arsenic, tartar-emetic, or cantharides, are simi- 
larly taken or u}>plied : and lastly, in an eflcet on the n(*rves of 
sensation or motion. The numbness and tingling of the lips, 
tongue, and throat, occasioned by chewing monkslu)od, the sharp 
])ricking sensation in the tongue caused by the arum inacn- 
latnm, and the numbness of the skin wliich ensues on the appli- 
cation of prussic acid, chloroform, or veratria, are instances of 
local action on the nerves of sensation ; while the palsy, due to 
the direct application of opium, ticunas, or prussic acid to the 
muscles, tlie dilatation of the pupil from tlm aj)plieation of bella- 
donna, and its contraction under the use of the Calabar bean, 
illustrate the same local siction on the tissues of the iris. 

The remote, action of ])oison8 is also twofold, common and 
specific, Tiicir common effect is that whi(di would result from 
any severe injury to the same ))art ; their specific elfeet sueh as 
the poison alone can produce. The two effects, or modes of action, 
may be not(‘d in the symptoms caused by smrh a poison as arseiiie, 
which wdien swallowed, and so applied to the lining membrane of 
the alimentary canal, gives rise to tlie same cramps in the extre- 
mities that are j)rc.sont in cliolera, KngUsh and Asiatic, and in all 
acute indammatioiis of the same membrane: but the same poison, 
inserted into a wound, applied to the skin, or inhaled, inflames 
the mucous surfaces with which it does not come into imme- 
diate contact. This is its specific action. Again, oxalic acid, 
which acts on the stomach as a corrosive and violent irritant, 
causes the same constitutional shock which attends all severe local 
injtn-ies: this is its remote common effect;^ but it has also a 
remote specific effect on the heart and nervous system. The })urest 
example of a remote constitutional effect of a (common kind is 
afforded by the mineral acids, and the alkalis and their carbonates, 
wdiicb, by the local destruction they occasion, give rise to the 
symptoms of collapse present in extensive burns and scalds. This 
absence of remote specific effects has led some authors to doubt 
the propriety of classing these chemicals among poisons. > 

The remote specific effects of poisons may also he distinguished 
as general and partial — that is to say, as producing a general 
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effect on the whole frame, or a partial effect on a particular organ 
or texture. 

A knowledge of the specific remote action of poisons is of the 
first importance, for it often enables us to define the class to 
which a poison belongs, and even to indicate tlie very poison 
itself. Tims, stu))or j)oints to the action of some member of 
the narcotic class; delirium to the class which comi)rise8 bel- 
ladonna, byoscyamus, and stramonium; paralysis, or great loss 
of muscular power, to the action of hemlock, tobacco, digitalis, 
aconite, or the Cahihar bean; tetanic spasms \vould lead us to 
infer the action of strychnia ; arsenic sets up inllammation 
in the mucous membranes ; mercury attacks the salivary glands 
and mouth; cantharides the urinary system; antimony the 
lungs; manganese and copper the liver; chromate of potash the 
conjunctiva; iodine the lymphatic glands; h'ad the muscular sys- 
tem ; jihosjdiorus ])romotes fatty degeneration ; and spurred rye 
produces gangrene of the limbs. Poisonous substances used in tlie 
arts also reveal themselves through tlu'ir specific actions. Thus 
the dropped hand betrays the us(‘ of l(‘ad, jmrnlysis agitans that 
of mercury, gangrene of the jaws tliat of phosphorus, and a j)eeuliar 
rash about the nostrils, ears, bends of the arms, and scrotum, that 
of the arsenite of eop})er. 

These brief statements might lead to serious mistakes if it 
were not understood that some constant symptoms of the poisons 
just enumerated arc also occasional sym])toms of other poisons. 
Thus, tetanic spasms, though characteristic of the action of 
strychnia, may occur in ])oisoning by inorpbiu and other of the 
alkaloids, as well as by arsenic, corrosive sublimate, and tartar- 
emetic. Salivation, again, may result from poisons other than 
mercury; and the drojjped band from the prepanitions of arsenic 
as well as from lead, ^’or should it be forgotten that these are 
but the leading ])henomeiui among a considerable group of less 
cbaract erist ic sy m])tc)nis. Tims severe irritation of the alimentary 
canal, infiamir.alioii of all the mucous surfaces, a rapid pulse, a 
series of acute iiervous sym]>toms, and a cutaneous rash, may all 
occur in a case of arsenical poisoning ; and the same is ti*ue of 
oxalic acid and the salts of mercury. It must also he under- 
stood, that many of the best-marked symptoms of poisoning 
are also syinjitoins of diseases — a fact that will be fully illus- 
trated in the section of this chapter which treats of the Evidence 
of Poisoning. 

In producing their remote specific effects, poisons must either 
be carried with the blood to the jparts afibeted, or their action on 
the nerves of the part to which they are applied must be pro- 
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pagated to the nervous centres, and thence reflected on the 
organs remotely allected. Now there is abundant proof of 
the absorption of poisons, and their circulation through the 
system, and experiments on animals have shown that this takes 
place in whatever way the poison is applied or introduced. 15y 
the analysis of the blood, secretions, and solid texturt^s, the poisons 
are furtluT proved to have circulated with the blood; and the 
list of poisons thus detected includes every substance which can 
be recognised by its odour or colour, or which, nob having been 
completely decomposed, can be submitted to chemicid reagents. 
The fact of the absorption of poisons is thercl’orc established and 
admitted; but the question arises — Is the fatal action of i)oisons 
due to their absorption ? This question will be answered in the 
afHrinative if it can be shown, on the one hand, tliat poisons 
continue to act so long as the blood passes freely from the point 
of insertion to the tissues or organs affccd-ed, and that, on the 
other, their action is stopped or postponeil when the circulation 
is arrested. 

Magendie’s well-known experiment in which a poisoned limb 
was connected with the body only by quills introduced into 
its large vessels^ and yet the poison continued to act, establishes 
the first proposition as true of wounds; while Mr. Blake’s ex- 
periment with prussic acid introduced into the stomach through 
an opening in its walls, the poison producing no elhjct so long as 
the vessels passing from the stomach to the liver were secured l)y 
ligature, but beginning to act within one minute of its removal,* 
proves the second proposition us true of poisons that are swal- 
lowed. That the great nervous trunks cannot transmit the 
poisonous influence, is proved by the facts that poisons inserted 
into a limb connected wdth the body by nerves only are inactive ; 
that division of the spinal marrow does not prevent the action of 
those poisons which prove fatal by attacking that jiart ; and that 
the direct contact of poisons with the substance of the brain itself 
is innocuous. 

It appears, then, that poisons, whether inserted into wounds or 
introduced into the stomach, act by absorption, and that, when 
absorption is prevented, and the circulation arrested, they cease 
to act. It is only indeed wdien it enters the circulation that the 
poison can be truly said to be introduced into the body. A 
poisonous substance taken into the stomach is as much outside 
the system as if it were applied to the skin. 

The question now arises — In^what way do poisons, circulating 

• * Ed. Med, and Sarg. Joamal,’ vol. liii. p, 45. 
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through the system, produce tlieir fatal elfects ? On what tissues 
and organs do they act ? 

It is plain that all i)oisoTis do not destroy life in the same way. 
Some paralyse the heart, others act directly on the lungs, and 
suffocate; a third class attack the hi*ain; a fourth the spinal 
marrow ; and a fifth apjK'ar to affect the entire cai)illary (jirculn- 
tion. Morgan and Addison tried to prove that these different 
modes of death we re due to some powerful influence transferred 
to the organ or tissue affected, through the nerves of the blood- 
vessels themselves; but an experiment by Mr. lllake, in which 
blood poisoned with woorara continued to traverse the arteries 
and veins of the abdominal viscera for several minutes before any 
effect manifested itself, affords a sufficient refuiation of this 
hypothesis. Important additions have been made to our know- 
ledge of tlie action of poisons, and of the proximate cause of 
death in poisoning, by M. Claude llcrnard. lie showed by widl- 
devised experiments on animals that the more active poisons kill 
by attacking particular tissues or organs — tliat woorara paralyses 
the motor imrves; that strychnia attacks the spinal cord, and 
excites fatal reflex actions; that digitalis, upas antiar, corrow'al, 
and wao, veratria, and several other junsons, act on the muscular 
tissue throughout the body, and on the heart as a muscle.* 

There remains, then, but this exjdsvnation of the fatal action 
of ])oisons — that they are carried witli the blood to the organs or 
tissues on wbieli they act : some by the coronary arteries to the 
heart, which they paralyse ; others to the spinal marrow, exciting 
fatal tetanic spasms in the rcs])iratorv muscles; others to the 
brain, proving fatal by an indirect, action on the rcs})irati(m ; and 
others, again, to tlu' lungs, arresting the capillary circulation, and 
killing by suflt)cation. 

This theory, of the necessity of absorption to the action of 
jjoisons, bad to encounter a difficulty in the rapidity with which 
certain poisons, such as prussic acid, prove fatal; but this was 
removed by Blake’s ingeniously contrived and carefully-performed 
ex])eriinents. Having jwovided a delicate measure of the state of 
the circulation by inserting into the femoral artery of the animal 
experimented on the bu3madynamometer of Poiseuille, be intro- 
duced directly into the vessels various substances previously known 
to paralyse llie heart, and noted the instant of time at which the 
first effects of the poison sliowed themselves, and at which the 
heart ceased to heat. He found that a poison passed from the 
jugular vein to the lungs of a dog in from four to six seconds; to 
the coronary arteries of the heart in seven; to the carotid artery 
• Lectures in * Medical Times and Gazette,’ 1«60, vol. ii. Nos. 632, 3, and 5. 
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in from five to seven ; and from the aorta to the capillaries in 
four seconds. A poison introduced into the jugular vein was dis- 
tributed through the whole body in nine seconds. In the horse, 
the circulation was completed in from twelve to twenty seconds, 
or somewhat less than the twenty- five seconds deduced by Hering 
of Stuttgardt from his experiment. 

These experiments are confirmed by the more recent ones of 
Claude 13ernard. A saturated solution of sulphuretted hydrogen, 
introduced into the jugular vein of a dog, began to be eliminated 
from the lungs in three seconds; and when injected into the 
femoral vein of the same dog, in six seconds. 

The time required for the circulation of a poison through the 
body of a dog being taken at nine seconds, it follows that if poi- 
sons applied to th(^ dog’s tongue do not act in so short a space of 
time, absorption may take place, and the blood may be distri- 
buted to the organ on which it produces its fatal pifects. Now, 
Blake found that strong hydrocyanic acid applied to the tongue 
of a dog did not begin to act till eleven seconds, and did not 
kill till thirty- three seconds; and when a tube was previously 
introduced into the larynx, so that the vapour of the acid did not 
enter the lungs, the first symptoms did not show themselves till 
sixteen seconds, and death did not take place till after the lapse 
of forty-five seconds. Nicotine, the essential principle of tobacco, 
applied to the tongue of the same animal, did not kill till twenty 
seconds. These experiments would suffice to prove the necessity 
of absorption to the fatal action of poisons, but for a snmll group 
of well authenticated cases in which poisons have destroyed life 
instantaneously, or much more promptly than in any of Blake’s 
experiments. Thus Christison states that an animal has been 
killed outright by prussic acid in four seconds;* and cases are 
cited by the same author, and by Ur. Taylor,t in which the 
same poison killed in three, and even in two, seconds ; and in the 
experiments of Sir Benjamin Brodie, alcohol and the essential 
oil of bitter almonds seem to have had the same instantaneous 
etfect.J; 

In presence of these facts, and with the knowledge we have 
of the instantaneous impression, or shock, produced by extensive 
mechanical or chemical injuries, it must be admitted that the 
more active poisons taken in large doses may destroy life by a 
sudden nervous shock. 

A fact reported by Sir B. Brodie renders it probable that 

* * Treatise on Poisons,’ p. 7. 
t ‘Medical Jurisprudence,* 5th edition, p.lGO. 
t * Physiological Researclies,’ p. 13S. 
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poisons may act through continuiiy of tissue. A man was bitten 
in the hand by a rattlesnake. Inflammation, sloughing, and 
suppuration of the cellular tissue of the arm followed, with 
copious and extensive extravasation of blood beneath the skin of 
the chest and back, limited to the injured side of the body. 

The theory of absorption finds a practical application in the 
use of ligatures, cupping-glasses, and lip-suction, in the case of 
poisons inserted into wounds. 

3. The causes which modify the action of poisons are three in 
number : — 1. Their quantity and form. 2. The part to which 
they are applied. 3. The condition of the body itself. 

1. Quantity and Form. — Quantity. — As a general rule, the 
larger the quantity of a poison the more prompt and severe its 
action ; but when poisons are swallowed, a large close may be 
immediately and completely discharged by* vomiting, while a 
smaller dose will remain on the stomach, and prove fatal. The 
action of some poisons also varies remarkably in kind as well as 
in degree with the quantity taken. Thus a large dose of oxalic 
acid may kill almost instantly by shock ; a smaller dose may still 
prove fatal by acting on the heart ,* a yet smaller dose alTects 
chiefly the spinal cord j and a more minute dose still, the brain. 
Again, small repeated doses will develope other symptoms than 
a single large dose. Of the whole class of narcotico-acrid 
poisons, it may be affirmed, that in large doses they act chiefly 
on the nervous system, in smaller doses on the alimentary canal. 

Form. — Under this head will have to be considered — a. State 
of Aggregation, h. Chemical Combination, c. Mixture, 

a. Slate of Aggregation. — Solution increases the activity of 
poisons, both by promoting absorption and by applying them to 
a larger surface. Soluble poisons, therefore, are tlie most active, 
soluble salts more active than their less soluble bases, and volatile 
poiapna act with great energy on the lungs and skin. 

b. Chemical comhinaiion. — Such poisons as the mineral acids 
and the alkalis lose their active properties when neutralized; 
and, as a rule, the salt resulting from the union of acid and base 
is more or less active as it is more or less soluble. Acid poisons, 
in combining with bases, or basic poisons combining with acids, 
conform to the same rule, and the resulting compounds, if soluble, 
retain the specific characters of their active ingredient. Thus all 
the soluble salts of morphia have the same action ; and the same 
18 true of all the soluble compounds of oxalic acid. When two 
poisonous substances combine (as arsenious acid with copper, or 
prussic acid with mercury or silver), the resulting compound may 
give rise to the symptoms of the more active, to the mixed effects 
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of the two, or to symptoms peculiar to itself. Lastly, some 
poisons insoluble in water, as arsenite of copper, and carbonate of 
lead or baryta, may be rendefed soluble and active by the acid 
juices of tlie stomach, or by the secretions of the skin. 

c. Mixture , — All admixtures which render a poison more 
soluble make it more active : all others have a contrary eflcct. 
Thrmicids increase the activity of opium, and of the salts of 
copper, and water'of arsenic ; but oily, mucilaginous, albuminous, 
and starchy liquids retard the action of poisons by protecting 
the coats of the stomach, by involving the poi§on, if in sub- 
stance or powder, or even by acting as antidotes. Hence the 
frequent escape of those who have taken large doses of arsenic or 
corrosive sublimate with, dr directly after food. Much also 
depends on the character of the food. Thus arsenic in a solid 
dumpling would act much more slowly than in porridge, and in 
porridge than iii the liquids in common use j and strychnia in a 
pill would act more slowly than in a mixture. We avail our- 
selves of the protective efiect of the thick liquids just mentioned 
in the treatment of cases of poisoning, and we administer sub- 
8tan<5es that have little pow'or as antidotes, because they have the 
property of withdrawing and holding in suspension certain 
poisons. Powdered charcoal is the best example of this class ; 
and magnesia and the sesquioxide of iron owe their repute, as 
antidotes to arsenic, chiefly to this property. 

2. Pari to irkich the Poison is applied , — The cifect of a 
poison on dillerent parts of the body is directly as their absorb- 
ing power. Thus poisons act most promptly when inserted into 
a wound ; the serous surfaces hold tjje next place ; then the 
stomach ; then the unbroken skin. Injection into a» vein in- 
sures the quickest action ; but volatile poisons introduced into 
the lungs act with nearly as great rapidity. The corrosive 
poisons and stronger irritants produce an effect proportioned 
to the importance of the part to which they are applied. Thus, 
the mineral acids prove speedily fatal when they attack the 
windpip6 ; less speedily when they act on the gullet and stomach, 
and they must destroy a large surface of skin in order to 
kill quickly. Many aniinid poisons, such as the poison of the 
viper or mad dog, and also curara, introduced into the system in 
minute quantity, by puncture of the skin, kill very quickly, 
though the same small quantity, and oven a much larger dose, 
may bo swallowed with impunity. 

This remarkable fact can now be explained on physiological 
grounds. A certain quantity of the poison must be present in 
the circulation before it can manifest its effects. If the excre- 
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tion is as active as the ahsorption, iio effect will be produced. 
Hence a poison like curara, taken into the stomach, is not ab- 
sorbed more quickly than it is got rid of by the extTetory organs. 
If, however, the function of excretion is impeded by ligature 
of the renal artery, the introduction of the poison into the 
stomach will develo])e the symptoms of pensoning just as cer- 
tainly as if it were conveyed into the circulation by a wound. 

3. Condition of the Body itself . — Under this head will have 
to be considered — a. Jlahii. h. Idiosyncrasy, c. Disease. 

a. Jlahii . — No broad general rule can he laid down in refe- 
rence to the influence of habit. Some vegetable poisons, such 
as 0 ])ium, alcohol, and tobacco, lose their ellect by repetition, 
and may at length be taken in doses which would poison a man 
not accustomed to their use; and the less deadly mineral 
poisons, such as the sulphates of z-inc and iron, may be 
taken by healthy persons in continually increasing doses : but 
arsenic, mercury, and i)hos])horus, when used in the arts, 
and gradually introduced into the system, api)ear, like the car- 
bonate of lead, to be more dangerous the longer they are used. 
Nor do men and women who work with arseiiite of copper grow 
more tolerant of the i)oison. The same eflccts are reproduced 
at each resum])tioii of their employment. The stomach may, 
however, become aceusioined to poison, and grow nearly insen- 
sible to it, as ba)q)eiis with the spirit-drinker. It should, how- 
ever, be borne iu mind tliat even those poisons to which the 
system most readily adapts itself, produce permanently injurious 
eflccts. Thus alcohol causes disease of the lungs, liver, kidneys, 
and bruin; tobacco quickens the pulse; and oj)imn injures the 
digestion; emaciates the hofl}^ and enfeebles the mind. 

b. Idiosyncrasy . — Under this term are included certain pecu- 
liarities of constitution, of the true nature of which we are igno- 
rant. Some of them may be explained by the physiological 
relation between the two processes of ahsorption and excretion ; 
but there are others of which we can give no satisfactory ex- 
planation. Peculiarity of constitution may w itself in two 
ways — 1. By a greater or less susceptibility \TOIout difference of 
action. Tims, a few grains of mercury shall salivate one man, 
but as many drachms or ounces shall not affect another. 2. Hy 
exceptional action. Thus, Epsom salts have been known to act 
like opium, and o})ium to have a purgative effect ; and a simple 
article of diet, whicfli is the daily food of other men, shall act 
like a poison on a few individuals. Thus, certain kinds of meat, 
fish, fruit, and vegetables act like irritant poisons on some 
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persons. Even mutton has been known to act invariahlv in this 
way. 

c. Disco as a general rule, renders the body less 
susceptible of poison. Tims, patients reduced to extreme weak- 
ness by fever or other causes, arc scarcely affected by stimulants 
which would overpower the strong. In continued and in yellow 
fever there is increased tolerance of mercury, but in paralytic 
affections, and ana3irnc states, an opposite condition prevails ; in 
anaunia, largxi doses of preparations of steel arc readily borne; 
and in severe dysentery, cholera, and Inemorrhage, large quan- 
tities of opium ; in all the more severe affections of the nervous 
system, every remedy, but especially the narcotic poisons, may 
be given in greatly increased doses. Delirium tremens may be 
safely and successfully treated by half-ounce doses of tincture of 
digitalis, and opium may be given in one form of mania in re- 
peated doses of two scruples. The only exception to the general 
rule is in the case of poisons which give rise to symptoms similar 
to those actually existing. Tims, the irritants would increase 
gastritis, diarrlnna, or dysentery ; and the narcoti(.*s exasperate a 
determination of blood to the brain, or an attack of urmmia. 

There is still one condition of system which deserves mention 
as tending to impair the effect of poisons — viz., sleep. In this 
state all the functions are carried on more languidly, and the body 
is less alive to the action of medicines and poisons. This is true 
of sleep artificially induced, so that narcotic poisons given with 
or before other poisons, must weaken or counteract their effects. 
Opium, for example, when given with arsenic, not only masks 
the symj)toms proj)er to that poison, but apx)ears to retard its 
operation. 

4. Classification of Doisons , — There are only two princiidcs 
of classification which commend themselves to the judgment as 
logically sound and practically useful. The one arranges the 
poisons according to their source, the other in accordance with 
their action on the system. When the first princijde is adopted, 
poisons are a” Hpgcd as inorganic and organic ; or in three 
leading classes — mineral, vegetable, and animal ; when the 
second is preferred, it is usual to arrange them also in three 
classes — ^irritants, narcotics, and narcotico-irritants. The first 
classification is open to the obvious objection that though almost 
all the poisons from the mineral and from the animal kingdoms 
are irritants, those from the vegetable kingdom comprise, in 
addition to simple irritants, a great number of poisons which, 
under any conceivable arrangement, must be distributed into 
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many distinct groups. On the other hand, a classification based 
on the mode of action of poisons is subject to the inconvenience 
of separating from eiwrh other poisons derived from the same 
kingdom of nature, and, for that reason, ])resenting analogies 
and contrasts of chemical composition which render their juxta- 
position extremely convenient. 

By no j)ossible classification, therefore, can we reconcile the 
conflicting re(piirenients of physiology and natural history, or 
satisfy those wlio seek in all such arrangementa the highest 
scientific accuracy. But those who see in classification rather an 
instrument of convenience than an expression of abstract truth, 
will bo ready to acquiesce in any groii])ing which brings into 
closest contact those objects that can be best studied when they 
precede or follow each other, and concerning which, when so 
placed, certain general jjrinciples can be laid down. The scheme 
which best fulfils these conditions will be set forth and explained 
when some of the existing classifications liavo been described and 
examined. 

Tlie division first proposed by Fodcr^ into irritanis, narcotics, 
narcotico-acrids, and sejdics, rests on a physiological basis, as does 
also the more generally accepted triple division which excludes 
the last, and retains the other three. But the best toxicological 
writers have grown dissatisfied with tin? third group of narcotico- 
acrids, as ofiending against. <?vcry sound logical principle, and have 
endeavoured to recoiistvuet the classification of poisons on a sound 
physiological basis. 'J'he most ambitious, but least successful, 
attempt is that of Tardieu that of Casper is scarcely an im- 
provement upon it :t the scheme of Dr. IViylor is less open to 
ohjcction.J After carefully examining these schemes, and the 
juxtapositions to which they give rise, we prefer a compromise 
between the claims of jdiysiology and natural history. We first 
divide the vvhole body of poisons into inorganic and organic, and 
then distribute each into apjiropriatc sub-classes; the inorganic 
into corrosives and irriianls ; the organic into irritants, and such 
as destroy life by their action on the brain, spinal cord, heart and 
lungs respectively. The irritation of the alimentary canal which 
marks the action of so many of tlie organic poisons, and justifies 
the use of the term narcotico -acrid, will be considered as subor- 

* 1. Irritants ct corrosifs. 2. HypoKihonisants. 3, Stupefiants. 4. Nar- 
coUi^aes. 6. NovrostlKbiiques (p. li)7). 

t 1. Irritant poisons. 2, Poisons which produce hyperromia. 3, Nerve- 
poralysing poisons. 4. Poisons which produce marasmus, 6. Septic poisons 
(Handbook, p. 44). 

X 1. Irritants. 2. Neurotics, distinsmished as cerebral, spinal, and cerebro- 
spinal (‘Medical Jurisprudence,’ p. IJO). 
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dinate to the more important effect produced on the nervous 
centres, on the heart, or on the lungs. The classification, as far 
as it is necessary to explain it in this place, will therefore be as 
follows 

Poisons. 


1. Inorganic. | 


a. Corrosive. 
h. Irritant. 


2. Organic. 


a. Irritant. 

h. Alibcting the brain, 
r. „ „ spinal cord. 

d. ,, „ lieart. 

e. „ „ lungs. 


The two leading classes of inorganic and organic poisons figure 
in the hills of mortality for 1852-6 as causing rcspcjctively 77 and 
191 deaths out of the 2(58 due to poi.sons distinctly specified. 133 
deaths caused by poisons not identified, bcjing added, makes up a 
total of 401 deaths as ascertained to have been produced by poison 
on the average of those years. It will be seen that out of 100 
poisons proving fatal, 29 would be inorganic, find 71 organic. The 
most important poisons of the two classes are shown by the fol- 
lowing figures : — Inortjanic : arsenic 27, salts of lead 23, mineral 
acids 15, salts of mercury 10. Organic : laudanum, opium, 
morphia, and Godfrey’s cordial 141, prussic acid, essential oil of 
bitter almonds, and cyanide of potassium 34-, oxalic acid 13, 
strychnia and nux vomica 2. 

Before dismissing the subiect of classification, it may be well 
to point out some of tbc results of the plan now adopted as com- 
pared with that preferred in former editions of this work. Oxalic 
acid, which followed the corrosive mineral acids, and resembled 
them in the destructive eflects of its stronger solutions, is now 
grouped with prussic acid, which it as nearly resembles in the 
I^romptness of its a(;tion and marked effect on the nervous centres ; 
and cantharides and its active princijde, cantharidine, with some 
other important poisons, are removed from the irritant to the 
organic group, in which will now be found every active prin- 
ciple of organic origin ; so that these i)rinciples may now bo 
treated as their great importance demands, with a view to 
their discrimination the one from the other : and the inorganic 
poisons can be similarly treated with like advantage. The illus- 
trations of the poisonous plants wdll also be found side by side 
under a common heading. 
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the title :it. tlie head of this chapter it is nsnal to examine 
the circumstances which would lead us to infer that some poison 
leis been talion. Amon^ tliese cirenmstances those which contri- 
but(i most dire(*tly to the formation of an opinion are the ^j^m^toms 
and posl-mor/em ap] tea ranees ; expert ments on aniuials ; elie- 
mical anal if St s ; and conduct of suspected persons. Valuable 
('.vidence is also all’ordcul by t//e stfmptonis and post-mortem 
appearances proper to the differetd classes of poisons. 

]. Stfwpfonis . — In most cases of poisoning the symptoms ap- 
pear suddenly, in a person in good health, soon after taking food, 
drink, or medicine ; and in most fatal cases, death happens in a 
few minutes, hours, or days. 

The sudden appearance of the si/mptoms affords a presumption 
in favour of poisoning ; for, in full doses, poisons act promptly. 
On the other hand, when given in small and rejieated doses, the 
invasion of the symptoms may he gradual. It must also be 
recollected that many diseases of the vital organs — the brain, 
heart, and lungs iierfonition of the stomaeli or intestines, and 
severe epidemic maladic's, such as plague, cholera, yellow fever, 
continued fever, the fchrile exanthemata, small-ym, scarlatina, 
and measles, set in suddenly with severe symptoms of indis- 
position. 

The occurrence of the symptoms in a person in good liealth, 
also alfords a presumption in favour of poisoning ; hut as many 
acute diseases suddenly attack healthy persons, and many sudden 
deaths occur in yiersoiis seemingly in rude hciulth, too much stress 
must not he laid on this sign. It should also he home in mind 
that poisons are sometimes given to the sick, and that after the 
health has been slowly undermined by rejieated doses of some less 
active substance, mcli as tartar emetic, death has been suddenly 
brought about by a deadly i)oison, such as morphia, strychnia, or 
verutria. Witness the French cAse of Castaign, and the English 
cases of Palmer, Dove, and Pritchard. 
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The appearance of the symptoms soon after tahiny f ooiJ , drinA% 
or medicine, allonls a stronger presumption ; for large doses of 
the more active poisons act very quickly. Hut it must be re- 
collected that vomiting and other symptoms of indisposition may 
set in after a wliolesome meal ; that a full mt'al is a common ])re- 
cursor of apoplexy; that rupture of the coats of the stomach, 
softened by j)revious disease, naturally takes place while the 
organ is distended with food; that English cholera may be 
caused by unripe fruits, putrid meat, or other unwholesome 
ingesta ; and that a large draught of cold water swallowed while 
the body is heated, may cause instant death. 

'fhe presumption alforded by the symptoms occurring soon 
after a meal is greatly strengthened when other p(‘rsons ])arta]i- 
ing of the same nuial are similarly alfected : but too much im- 
j)ortance should not be attached to the absence of such effects in 
others; for the person in whom the symptoms have shown them- 
selves may have partaken of some dish, or part of a dish, or of 
some wine or drink, which the others had )iot tasted. 

The attack of several persons by similar severe symptoms, soon 
after a nu'ul of which all have partaken, affords the strongest 
possible presumption of iwisoning either by the food itself, or by 
some accidental or intentional admixture. If the symptoms are 
those of simple irritant poisoning, we cannot dcjtermine by the 
symj)toins alone which of these alternatives is the true one ; but 
they may be so characteristic as not only to prove the administra- 
tion of a poison, hut to indicate the very poison its(.*lf. 

The simultaneous fatal attack of several persons in the same 
place, or on the same mission, in the absence of proof that they 
had partaken of the same food, would also furnish a strong pre- 
sumption of poisoning. Thus, the death in one night of four of 
the eight peers selected to represent the Scottish nation at the 
nuptials of Queen Mary with the Daujdiin of France, in 1558 
(Tiord Fleming at Paris, llishop Ileid, the Earl of Kothes, and 
the Earl of Cassilis at Dieppe) certainly justiKed the suspicion of 
poisoning, for which the refusal of the Scottish dc})uties to grant 
the crown matrimonial to the bridegroom had furnished a motive, 
by giving great ofl’ence to the French (.^ourt.* 

A suspicion of poisoning is often successfully rebutted by the 
fact that no food, drink, or medicine had been taken for hours 
before the commencement of an illness attributed to a quickly 
acting poison. The inference would be somewhat weakened if 
sleep had occurred in tlie interval. In this place it may be well 


Sharp’s ‘ Peerage*— Marquis of Ailsa. 
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to advert to the fact that poisons have been introduced into the 
anus or vagina, poured down the throat of* a drunken or sleeping 
person, or inserted into the ear ; and that the hj^podermic method 
of administering active medicines is not unlikely to be resorted to 
by the better informed class of poisoners. 

The rapid course of the symptoms iotcards a fatal termination 
affords hut a weak presumption of poisoning ; for many cases of 
poisoning end fatally after a considerable interval, and many acute 
diseases run a very quick course. 

All the characters now mentioned are, tliercfore, to he received 
with caution, and carefully weighed. The joint occurrence of two 
or more of them would afford a strong presumption; and the 
coincidence of all, though not decisive, would justify a very strong 
suspicion. Thus, if a person in perfect health, soon after taking 
food, were attacked with severe and continiu'd vomiting and 
purging, and died within twenty-four hours, a strong 8us})icion 
would naturally arise that the food had contained some ])oisonou3 
substance; and the suspicion would be greatly strengthened if 
other persons who had partaken (»f the same food were similarly 
affected. The food itself might have* hud ))oisonons properties or 
the poison might have been added to it ; but the j)robability of 
pbisoning in one of these two waiys is very strong ; and the in- 
ference would he almost irresistible if it could be shown that the 
person affected had never suffered in the same way before, and 
that neither English nor Asiatic cholera prevailed at the time. 

2. Tusi-mortem Appearances.^’Wm'C arc' certain poisons and 
classes of poisons wduch leave in the dead body unmistakeable 
signs of their action. Mineral acids stain and corrode the parts 
with which tluy come in contact, and oxalic acid in strong solu- 
tion, ns w(;ll as one or two mineral corrosives, destroy the lining 
membrane of the gullet and stomach. Other }>oisons yield highly 
characteristic deposits. Thus corrosive sublimate, decomjmsed by 
the secretions and membrane of the stomach, or hy its alhnrainous 
contents, leaves n slate- coloured depositor iinely-divided mercury; 
and arsenious acid in substance a white patcli clinging to the 
inflamed membrane, which may be cbariged into tin* yellow sul- 
phide hy sill pluirct led hydrogen, the product of jmtrefaction. 
Orpiment and 8cheele*s green, cantliari<les, and mix vomica, and 
the spores of poisonous innsh rooms, also leave a coating of charac- 
teristic colour ; phosphorus betrays itself hy shining in the dark ; 
and vegetable poisons are sometimes identified by seeds, or frag- 
ments ofjeaves left in the alimentary canal. 

Other, poisons, again, whether inorganic or organic, both those 
which have a simple irritant action, and those formerly classed as 
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narcotico-acrids, excite a more intense inflammation in the stomach 
and intestines than that due to disease. A less degree of inllam- 
mution, being common in those who die a natural death, would 
not justify a suspicion of poisoning; and the same remark applies 
to those appearances of congestion in the brain which are common 
to the a(!tion of the narcotics and narcotico-acrids, and to many 
cerebral diseases and disorders. 

(Jireat importance naturally attaches to the negative evidence 
from post-mortem appearances ; such as the absence of corrosion 
in alleged cases of poisoning by corrosives, and of inflannnatiori, 
after the alleged administration of an irritant or narcotico-irritant 
poison. The absence of congestion of the brain, in a case of 
imputed narcotic poisoning, would alFurd a lower presumption. 

The absence of characteristic post-mortem appearances might 
also become important in the very improbable event of poison 
being introduced into the body after death, with a view to incul- 
pate an innocent person. 

Formerly undue importance was attached to unusual blackness 
or lividity of the skin, and to the earl^- occurrence of putrefacjtion 
as evidence of poisoning. But there is no reason to believe that 
these appearances arc more common after death by poison than 
after other forms of sudden or speedy death ; and it is now well 
known that some of the mineral poisons— for instance, arsenious 
acid, corrosive sublimate, and chloride of zinc — preserve the parts 
with whicjh they come in contact. 

Post-mortem appearances similar to those produced by poison, 
even though confirmed by the discoveiy of the poison itselfi 
would not prove that death has been caused by poison ; for it 
might bo due to some cause anticipating its fatal action. On the 
other hand, a dead body may bear marks of severe external 
injury, or extensive disease of the internal organs, and yet the 
real cause of death be poison. 

The post-mortem appearances, then, though they furnish con- 
clusive independent evidence in the case of Several poisons, afford 
only a slight presumption in a larger number; but even when 
inconclusive in themselves, they may strengthen, by their pre- 
sence, the presumption drawn from symptoms, or from moral 
evidence ; or, by their absence, invalidate a charge prompted by 
malice. 

3. Experiments on Animals , — These are very valuable both as 
affording evidence of poisoning, and as illustrating the mode of 
operation of poisons. Experiments, confirmed by happy accidents 
(as when domestic animals and poultry have partaken of the 
same food as the poisoned person, or have eaten the matters re- 
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jected from his stomach), have shown that the dog and cat, as 
well as poultry, are killed by the poisons which prove fatal to 
man, and that they die with symptoms similar to those by which 
he suffers; and when, as in poisoning by prussic acid, and 
strychnia, the effects of the poison are quickly developed with 
symptoms of a very marked character, the evidence from this 
source must he admitted to be conclusive. But even in the ab- 
sence of any previous experience of the effect of poison on a 
healthy living creature, the death of such creature soon after the 
administration of a poison which is believed to have proved fatal 
to a man, affords the strongest evidence in favour of poisoning, 
even without taking into account the character of the symptoms. 
On the other hand, should the animal neither suffer nor die, the 
presumption in favour of the harmlessness of the substance under 
trial is very strong. When the substance supposed to contain 
poison is so abundant that it can be given to different animals, or 
when the matters rejected from the stomach happen to be eaten 
by them, the death of all the animals affords undoubted proof 
of poisoning. 

In rare cases of poisoning of animals by arsenic or strychnia, 
good evidence has been afforded by the fatal effect on other 
animals of eating their flesh. 

The value of the evidence from experiments on animals is 
affected by certain considerations arising out of the discrepant 
effects of the same poison on diftenuit living creatures. It has 
been ascertained beyond tdl doubt, that there is at least one insect 
that can feed and flourish on strychnia ; and nearly half a century 
ago M. Runge, of Berlin, fed a rabbit exclusively for no less than 
eight days on the leaves of belladonna, hyoscyamus, and stramo- 
nium, and though he found that the poisonous principles had been 
taken up into the animars body, the animal at the end of the 
time was as healthy as at the beginning ; there was not even any 
dilatation of the pupil. Dr. W. Ogle, in a letter addressed to the 
Times in August, 1.865, applies this fact to the case of Mr. 
Sprague, tried for attempting to poison the Cluilker family, and 
acquitted ; and deems it probable that the belladonna found its 
way into the poisoned pie through the flesh of a rabbit which 
had fed on the plant. This explanation must be admitted to be 
quite feasible, for it has been well ascertained that poisonous 
plants which prove harmless to insects, birds, and animals that 
use or coniume them, may impart to the secretions and flesh of the 
creatures (n question properties highly poisonous to human beings. 
Hiuii the honey of bees collected from the calmia azalea and 
‘rhododetkdroD, and even the mead made from them, has been 
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found poisonous. Durinj? the famous retreat of the 10,000 under 
Xenophon, the army suffered severely by eating the honey col- 
lected from the azalea pontica. The milk as well as the flesh, of 
cuttle browsing on some of the herbage in South America has 
proved poisonous ; as has the flesh of hares that had eaten the 
rhododendron (chrysanthemum, that of pheasants that had fed on 
the buds and shoots of the calmia latifolia, and that of partridges 
tluit had partaken of certain berries during the Canadian winter, 
and had been imported into this country packed in ice; and as 
lately as September, 1862, Mr. F. l>ylor, of llomsey, reported 
two cases of great severity from eating the Canadian partridge, 
and the case of a cat sickened and paralysed by the same cause. 
Some time since, several persons near Toulouse were poisoned by 
a dish of snails which had been fattened on the leaves and shoots 
of coriaria myrtifolia.* 

It may be safely conceded, therefore, that certain poisons 
belonging to the vegetable kingdom may be consumed with 
impunity by insects, birds, and animals, and yet the honey 
collected by bees, tlic flesh of birds, and the milk and flesh of 
animals, if consumed by human beings, may occasion distinct, and 
dangerous, and even fatal, symptoms of poisoning. 

To the evidence drawn from experiments on animals with 
matters rejected from the human stomach, or collected from the 
stomach and intestines after death, it has been objected that the 
animal secretions may be so vitiated as themselves to prove 
poisonous, and the objection has been enforced by a well-known 
experiment of Morgagni. The bile from the stomach of a child, 
who died in convulsions from tertian ague, mixed with bread and 
given to a cock, caused convulsions and' death in a few minutes, 
and the same effect followed in two pigeons inoculated with it. 
But it is obvious that experiments with the bile of a diseased 
subject can have no proper application to cases in which food 
rejected from a healthy stomach has proved poisonous to animals. 

It is scarcely necessary to state that the negative result of ex- 
periments with substances rejected from the stomach, or found 
there after death, is not conclusive against poisoning, for the 
poisonous substance may have been evaporated, decomposed, ab- 
sorbed, or previously rejected. 

When there is reason to believe that we are dealing with a 
small quantity of poison, small animals, such as rats or mice, 
should be chosen for experiment; or the frog, as particularly 
adapted for experiment with minute quantities of such poisons 
as strychnia. Leeches have also been suggested as applicable tc 
* * Med. Times and Gaz.,’ Sept. 13, 1862. 
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the same purpose. The hypodermic method of administering 
such active medicines as morphia and conia will evidently admit 
of extension to the identification of poisonous substances, as 
soon as sulficient data have been collected by well-devised ex- 
periments.* Those who desire to follow up this class of experi- 
ments should select for their purpose one animal, and by prefe- 
rence the dog. 

In dealing with larger animals that vomit their food, and 
with poisons which act speedily, the gullet should be secured 
with a ligature. 

The necessity of experiments on animals is now largely super- 
seded by clnanical analysis ; but as the tests for some of the 
vegetal.)lc poisons are uncertain, such experinierite, performed 
with care, are valuable, and have been admitted as evidence. 

When experiments on animals are resorted to, in order to illus- 
trate the mode of operation of poisons, or to determine some im- 
portant question, such as the shortest time within which a dose 
of prussic acid may prove fatal, or the possible absence of marks 
of infiaimnation in the stomach after judsoning by some irritant, 
such as corrosive sublimate, choice should be made of the dog, as 
the animal of which we have the largest experience. 

4. Chemical Anal^sia . — This form of evidence, though not ab- 
solutely necessary when the symptoms, post-mortem appearances, 
and cireumstaiitial evidence confirm each other, or even when 
two of the thi’ee coincide, is always of the first importance. The 
poison may be discovered in the living person by tests applied to 
the urine, to the blood abstracted by bleeding, cupping, or leeches, 
or to the serum of a blistered surface j or it may be detected in 
the dead body in the blood, flesh, viscera, and secretions. In 
either case the discovery of the poison aftbrds conclusive evidence 
of its administration. 

When we are dealing with substances rejected from the 
stomach or voided by the bowels, with the contents of the 
stomach and bowels after death, or with food or medicine of 
which the suflerer lias partaken, the evidence is obviously less 
conclusive, for objections may be raised on each of the throe 
suppositions, that poison is detected, that it is not detected, or 
that it is found in very small quantity. 

When a poison is found in the matters discharged during life, 
or left in the alimentary canal after death, or in food or medi- 
cine, it may be objected that it might have been accidentally 
mixed with it, or fraudulently, in order to inculpate an innocent 
* Dr. John Harlem’s Gulstoniau lectures given at the College of Fhysiciaus 
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party ; in which case the evidence must be supported by proof 
that this could not have happened. 

But when a poison u' not found in any of the substances sub- 
mitted to analysis, it does not follow that none has been taken ; 
for, in the case of a meal actually containing poison, and followed 
by symptoms of poisoning, the articles submitted to analysis may 
not contain the poison, ttiough some other portion of the meal 
may. The poison may even be so unequally distributed through 
a, single dish that the part examined may not contain it, though 
others parts of it do. The poison may be in the gravy, and not 
in the meat, or it may have been spriiiklcd only on the outside 
of the joint. Again, we may fail to detect poison in the contents 
of the stomach and intestines, because it had been rejected, or 
evacuated, absorbed, decomposed, or evaporated ; or because it 
belongs to that large class of vegetable poisons which we have not 
yet found the means of discovering with certainty. Poisons arc 
most likely to be rejected or evacuated when they belong to the 
class of irritants, absorbed when they are in a Iluid state or 
soluble, decomposed when they belong to the animal or vege- 
table kingdom. Poisons which are insoluble, or sparingly soluble, 
such as arsenic, may often be detected in the stomach, and some- 
times in the intestines, after repeated vomiting and jnirging, 
being glued to the mucous coat by the tenacious products of 
inflammation. 

When the examination of the body is delayed, and in cases of 
disinterment, we may fail to discover a poison which was in the 
body at the time of death, from its having exuded through the 
textures, evaporated, or been decomposed. This observation does 
not apply to mineral poisons; for though subject to change by 
the decay of the textures, they are transformed, not destroyed. 
Thus arsenious acid may be converted into the yellow sulphide ; 
and corrosive sublimate may be changed into the black sulphide 
of mercury, or to calomel, by contact with the mucous mem- 
brane, or it may deposit finely divided mercury. Among animal 
poisons, cantharides, and, among vegetJible poisons, strychnia, 
may be mentioned as undergoing little change from the decay of 
the textures. 

It is scarcely necessary to add that malicious or mistaken im- 
putations of poisoning may be shown to be unfounded by the 
non- discovery of poison in the matters alleged to contain it. 

When poison is found in very small quantity ^ the objection is 
sure to be advanced that it was not sufficient to account for 
death ; but the objection is met by the obvious reply that the 
quantity found must needs fall short of that actually taken : for 
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it is always only a part, of the matters vomited or otherwise ex- 
pelled from the body, of the contents of the alimentary canal 
after death, or of the blood, tissues, or viscera of the body, which 
is submitted to analysis ; and the quantity found in the stomach 
is only the surplus of wliat may have been sufficient to cause 
death by absorption. The discovery, therefore, of a quantity of 
poison insufliicient to destroy life is sc^arcidy even a presumption 
that the substance was not administered in a poisonous dose j 
though it is consistent with the supposition that it had been 
given as a medicine. 

But the value of chemical analysis as evidence of poisoning is 
not limited to the discovery of a poison in some single substance ; 
for by comparing one analysis with another, important light may 
be thrown on the mode of administration, and the innocence or 
guilt of a suspected or accused parly. A bowl of porridge eaten 
at breakfast by a female bidieved to have died ])oiKoiied, was 
found to contain arsenic. The chemical analysis showed tliat 
the poison w’us not mixed with the store of meal, but only with 
the portion used in making the porridge; and as other circum- 
stances justified the inference that the poison had been mixed 
with the meal in tlie morning before any stranger entered the 
house, the husband (tlie only other inmate) was convicted of the 
murder. In a case of an opposite kind arsenic was found mixed 
with a large mass of flour, as well as with tlie part used in 
making bread. It was accordingly inferred that tlic flour had 
been ground from wheat intended for seed, mixed with arsenic 
to destroy insects, and sent, in mistake, to the mill.* 

In several cases of poisoning by corrosive acids, the clothes of 
the suspected murderer have been sl^ined in the same W'ay as the 
clothes and body of liis victim. 

The cases just referred to are examples of qualU alive analysis. 
The value which may sometimes attach to qvanlitative analysis is 
shown by the two cases which follow'. 

Mr. Hodgson, a surgeon, w as tried at Durham Autumn Assizes, 
in 1824, for attempting to poison his wife. Ho had substituted 
corrosive sublimate for calomel in pills containing opium, pre- 
scribed by her physician, but this he attributed to a mistake 
committed while he was intoxicated. It w'as also proved that a 
laudanum draught, ordered by her physi(;ian, contained corrosive 
sublimate ; but this, too, he explained by alleging that he had 
mistaken for the water-bottle an injection of corrosive sublimate 
previously prepared for a sailor. But on submitting the draught 
and the injection to chemical analysis, the former was found to 
• Cases quoted from Alison and Barruel by Chrlstison. • On Poisons,’ p. 76. 



CONDUCT OF SUSPECTED PERSONS. 


375 


contain fourteen grains, while the latter contained only five 
grains, to the ounce.* 

Samuel Wlmlley was indicted at York Spring Assizes, in 1821, 
for administering arsenic to Martha King, who was pregnant by 
him. 13ut it appeared that, of the tarts in which the arsenic 
was alleged to have been administered, the portions eaten could 
not have contained more than ten grains, while the matters 
alleged to have been vomited, contained, even after repeated 
attacks of vomiting, fifteen grains. 

5. Conduct of suspected persons . — Great importance is very 
properly attached, in trials for poisoning, to tlie conduct of the 
prisoner, before, during, and aftc^r the illness of the deceased. 
He is often proved, without adequate motive, to have made a 
study of poisons and their properties ; to have purchased poison 
under false pretences; to have compounded nicdicine, or pre- 
pared food for the deceased; to have sought opportunities of 
administering medicine or food ; to have made himself the sole 
attendant on the deceased ; to have hastily disposed of matters 
which might have been examined ; to have placed obstacles in 
the way of obtaining proi)er medical assistance ; to have kept 
near relatives, and other inconvenient witnesses at a distance; 
to have made hurried arrangements for the funeral ; to have 
opposed the examination of the body ; to have tampered with the 
matters reserved for analysis. Such acts as these, some of which 
are likely to fall under the notice of a medical attendant, will 
have to be carefully weighed by the jury, together with such 
other items of general or circumstantial evidence as point to the 
existence of an obvious motive or inducement to the crime, or 
indicate the previous state mind of the deceased, as allbrding 
a probability, or the reverse, of suicide. 

6. Symptoms and post-mortem appearances proper to the 
different classes of poisons '. — The foregoing observations will be 
understood to apply to poisons in general. The symptoms and 
post-mortem appearaiuies proper to the principal classes of poisons 
will now be described, both as giving completeness to the pre- 
sent chapter, and as supplying information applicable to the 
special poisons both of the inorganic and organic divisions. There 
are two cLisses of poisons which present both symptoms and post- 
mortem appearances of a well-defined character — the corrosives 
and the irritants — and a third class, divided into important sub- 
classes, according as they afiect the brain, the spinal cord, the 
heart, or the lungs, in which the symptoms are well marked, but 

* For a fhll report of this interesting case sec the *Edm. Med. and Surg. 
Journal,’ vol. xxii. p. 43B. 
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the post-mortem appearances less constant, the alimentary canal 
beinj^ subject to like uncertainty of action and post-mortem 
appearance. This third class formerly comprised the two dis- 
tinct divisions of narcotics and narcotico-acrids. These several 
classes will now be briefly passed under review. 

a. Corrosives , — This class of poisons is characterized, as the 
name implies, by their destructive action on the parts with which 
they coine in contact. If they were to act on a large extent of 
the cutaneous surface, they W'ould destroy life as burns and scalds 
of like extent and severity. When swallowed, they prove fatal 
by the same destructive action on the lining membrane of the 
alimentary canal, or of the windpipe?, the immediate causes of 
death being shock, exhaustion, perforation of the stomach or intes- 
tines, starvation from stricture of the gullet, or extensive destruc- 
tion of the secreting membrane of the stomach, and in rare cases 
occurring chiefly in young children, suffocation from injury to the 
glottis and windpipe. These effects arc produced, among inor- 
ganic poisons, by the mineral acids and the caustic alkalies and 
their carbonates, among the organic poisons by strong solutions 
of oxalic acid, and of tartaric and citric acids. In the group of 
inorganic poisons there arc also several corrosive soluble salts 
(chlorides) of the metals mercury, antimony, zinc, and tin, which 
combine with their direct corrosive action remote specific effects 
in addition to those due to the corrosion itself. 

The symptoms dm? to th(*sc poisons arc very well marked. 
They have a strong acid, alkaline, or metallic taste, and a burning 
pain, whitrli occurs almost simultaneously in the mouth, throat, 
gullet, and stomach, whence it extends rapidly to the entire 
abdomen. This is soon followed by vomiting, and after no long 
interval by purging, 'fhe matters discharged contain blood, 
either pure, or acted on by the poison. The epiglottis and upper 
part of the wind})i})e arc often so corroded as to oc(;asion sufibca- 
tion and speedy death. 

The posl-mot'lem appearances are those of corrosion, mixed 
with corrugation from strong contraction of tlie muscular fibres, 
and followed by inflammation and its consequences. The corro- 
sions may bo confined to small spots, or may extend over a large 
surface ; may bo limited to a removal of portions, more or less 
considerable, of the lining membrane of the gullet and stomach, 
or may destroy all their coats, so as to occasion perforations large 
or small, and the discharge of considerable portions of the organs 
themselves (as well as of casts of them resulting from the action 
of the acids on their secretions) by vomiting or by stool. Beyond 
the corroded parts, the textures are acutely inflamed, sometimes 
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gangrenous, often black from blood extravasated into the cellular 
tissue beneath, or injection of the vessels with dark blood. Some- 
times the tissues arc found softened, sometimes hardened and 
shrivelled. These poisons often produce in the gullet a peculiar 
wrinkled and worm-eaten appearance, due to the contraction of 
the longitudinal and transverse fibres, and the removal of patches 
of epithelium. (Sec figs. 72, 73, and 74, p. 428.) 

As these effects of the corrosive poisons may possibly be mis- 
taken for post-mortem appearances due to other causes, it may 
be well to point out more particularly the characters by which 
the one may be distinguished from the other. 

Softening of the mucous membrane due to the corrosives is 
attended by changes of colour arising, in the case of the mineral 
acids, from their direct action on the tissues, in the case of 
corrosive sublimate, from the deposit of the finely divided metal 
or its sulphide. In the case of some other corrosive poisons we 
are not assisted by these changes, but must be guided by the 
state of the gullet, and the action on the skin and clothes. The 
hardened and crimjped state of the parts with which the corrosive 
comes in contact is eminently characteristic ; it is never present 
in disease. The black injtjction of the vessels is not conclusive, 
for it may be produced by the action of any acid litpiid or acid 
secretion of the atomach itself. Gangrene is a rare result of 
disease, and the black infiltration into the submucous tissue for 
which it is sometimes mistaken is equally uncommon. U/ceratlon 
and consequent perforation^ the result of the action of the cor- 
rosives, is to bo distinguished, in the case of most of them, by 
characteristic colours; and this is true both of small ulcers and of 
extensive destruction of the tissues. 'J'he characters of ulcers 
from disease will be presently described, when speaking of irritant 
poisons. Tliat extensive destruction of the coats that sometimes 
arises from the action of the gastric juice after death belongs to 
this place. 

The destructive action of the gastric juice after death was 
formerly a subject of controversy ;\ut tl»e fact of its sometimes 
taking place has been placed beyond u doubt, by observations in 
man and experiments on animals. The usual seat of the opening 
is the posterior part of the stomach, but it varies with the posi- 
tion of the body. The aperture may be as small as a shilling or as 
large as the palm of the hand : and it has even been found to 
occupy one-half of the stomacli. It may assume any shape; its 
edges are fringed, softened, and smeared with a dark pulpy mass ; 
and the vessels of the stomach are often found injected with dark 
blood — a common action, as already stated, of acid fiuids. The 
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neighbouring viscera sometimes undergo a similar ^change. Occa- 
sionally there is more than one aperture. As there is no inflam- 
mation around the opening, it is not possible to confound this 
post-mortem change with the eflect of an irritant poison, which 
would be attended by marks of acute inflammation, and by cha- 
racteristic stains and deposits. When the gastric juice acts only 
on the mucous membrane of the stomach it gives it a soft 
gelatinous appearance of a hlattk or dark brown colour. 

l*erforatioii of the intestines is very rare in cases of irritant 
poisoning, and perforation of the gullet still leas common. Both 
may occur from diseases not diflicult to recognise after death. 

b. Irritant Poisons . — Substances that infl »me the parts to 
which they are applied are said to act ns irrit ants to thos(3 parts ; 
and those which produce the same eflect on tlie alimentary canal 
are also termed irritants; and, with the exceptions indicated 
when deflning the term poison, of hot and cold water, and such 
articles as pins, needles, and powdered glass, may claim to be ad- 
mitted into the list of irritant poisons, if they prove in any 
instance fatal to life, or productive of symptoms of great seve- 
rity. 

Tlie class of irritants comprises mineral, animal, and vegetable 
substances ; it contains a greater number of individual poisons 
than all the remaining classes put together ; and it also contri- 
butes largely to the list of cases of poisoning. It accounts for 
nearly one-fourth (G3 in 268) of the annual deaths from ascer- 
tained ])oi8ons ; of which the great majority (61 in 90) were 
metallic irritants. 

Of this considerable class two groups admit of distinction and 
separation ; one, the members of which destroy life by the irrita- 
tion they set up in the parts to which they are applied ; the other, 
by adding to local irritation peculiar or specific remote eflects. 
To the first group belong the principal vegetable irritants, some 
of tbe alkaline salts used in medicine, the less active metallic 
poisons, some products of destructive distillation, and tbe irritant 
gases. The second group comprises the metallic irritants, arsenic, 
mercury, antimony, lead and copper; the metalloidal elements, 
phosphorus, and iodine ; and one product of the animal kingdom, 
cantharides. 

The sgmptoms caused by irritant poisons, as a class, are burn- 
ing pain and constriction in the throat and gullet ; sharp pain, 
increased by pressure, in the pit of the stomach ; intense thirst ; 
nausea and vomiting, followed by pain, tension and tenderness of 
the entire abdomen ; and purging attended with tenesmus, and 
frequently with dysuria. The constitutional symptoms vary with 
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the intensity of the irritation, and the interval wliich has elapsed 
since the administration of the poison, being at one time those of 
collapse, at another of inflammatory fever. The mode of death 
also varies. One patient will not rally from the first shock to 
the nervous system ; a second dies in strong convulsions ; a third 
worn out by protracted suffering; a fourth starved through the 
permanent injury inflicted on the gullet and stomach. 

These symptoms vary in severity, and in the time and order of 
their occurrence, with the (piantity of the poison, its solubility, 
and the full or empty state of the stomach. When the poison is 
sparingly soluble, as is the case with arsonious acid, the pain and 
sense of constriction in the throat and gullet* are not felt im- 
mediately on swallowing it, but after an interval more or less 
considerable, and, occasionally, they are absent; or they follow 
the other symptoms instead of prccicding them, in consequence 
of frequent acts of vomiting, and the repeated contact of the dis- 
solved or suspended poison with the upper portions of the tube. 
The stronger and more soluble irritant poisons cause the discharges 
from the stomach and bowels to be mixed with blood, ^which 
happens rarely, and to a more limited extent, in the case of the 
simple irritants ; and they sometimes inflame the upper part of 
the windpipe, giving rise to hoarseness, wheezing respiration, and 
harassing cough, occasionally ending in sulfocation. 

The j)osUmortem appearances caused by the irritants are those 
of inflammation and its consequences. 

The simple irritants give rise to inflammation more or less 
severe, followed by its usual consequences. In some cases there 
is merely increased vascularity, in others deep redness ; and the 
surface may be coated with a tenacious- secretion, and the cavity 
filled with a glairy mucus. 'J'he coats may be found thickened 
through the intensity of the inflammation; black from bloody 
extravasation into the submucous tissue ; ulcerated, gangrenous, 
and sloughing; softened; but occasionally hard and shrivelled. 
Vessels filled with dark blood are sometimes found ramifying 
minutely over the surface, which in other instances is studded 
with black points. These appearances are not confined to the 
stomach, but are found in the fauces, and gullet, and in the 
duodenum. The rest of the small intestines is often the seat of 
acute inflammation, with ulceration and softening of the mucous 
membrane; ulcers are also found in the large intestines, and 
excoriation of the anus. In some cases the lining membrane of 
the larynx and air passages is inflamed. 

Several of these symptoms and post-mortem appearances are 
not peculiar to poisoning ; they may be present in English and 
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Asiatic cholera, in acute inflammation of the stomach or bowels, 
in rupture of these parts, or of other viscera of the abdomen. 
Tljey may also be produced by drinkin|» liot or cold water ; and 
authors have been at some pains to show that simple distension 
of the stomach, vomiting and purging of blood, colic, stran- 
gulated hernia, obstruction of the bowels, diarrhoni, and dysen- 
tery, have some symptoms in common witli ordinary cases of 
irritant poisoning, and may still more nearly resemble certain 
exceptional cases, 'riiongli 8r)me of the objections founded on 
this possible r(‘scmblance of disease to poisoning are of little 
force, it may be well to jmint out some leading features in wbieb 
the diseases in question difler from the usual efleets of irritant 
poisons. 

In En(jllsh cholera, the evacuations very rarely contain blood, 
and there is no pain and constriction in the throat, though there 
may bo some soreness as the result of constant cllbrts to vomit. 
The disease prevails chiefly in summer and autumn, and is rarely 
fatal. In Asiatic cholera^ too, discliarge of blood is a very rare 
occurrence, though the evacuations sometimes have a port-wine 
tint ; and the pain and constriction of the throat are wanting. 
In both diseases the purging follows the vomiting much more 
rapidly than in eases of jjoisouing. There is one group of cases 
of poisoning by arsenic, in which the symptoms so nearly re- 
semble those of the two forms of cholera, that medical men have 
fallen into error without seriously affecting their reputation. 
Acute inflammation of the stomach, except as the result of drink- 
ing hot or cold water, or as the effect of some irritant substance 
not esteemed iwisoiious, is very rare, and is not attended by pain 
and constriction of the throat, or by diarrhoea. Acute inflam-- 
mation of the hoivels iiflccts their peritoneal covering, and is 
attended with constipation. Distension of the stomach, though 
an occasional cause of severe suffering and of sudden death, does 
not admit of being mistaken for the effect of a class of poisons of 
which vomiting is a leading' symptom. Indeed, a full stomach is 
in itself the strongest possible ))resumption against irritant 
poisoning. of the stomach occurring, as it often does, 

during or directly after a meal, and through an effort to vomit, 
followed by sudden and violent pain,., by collapse, and by death 
instantly, or in from four or five to less than twenty-four hours, 
might iu\turally raise a suspicion of poisoning,, which nothing 
short of a post-mortem asamination cmild set at rest* The same 
observation applies to rupture of the inner coat alone (a very rare 
occurrence) and to rupture of the intestines or other viscera of 
the abdomen, all which accidents may ho followed by vomiting, 
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with excruciating pain, and extreme tenderness of the abdomen, 
cold skin, feeble pulse, and symptoms of collapse, with death 
within twenty -four hours. The effect of drinking hoi water 
differs from that of the simple corrosives, chictly in the absence 
of characteristic stains, and the negative result of an analysis. 
The drinking of cold liquids sometimes causes vomiting and 
purging, and other symptoms allied to those of irritant poison- 
ing ; and, in the absence of a complete history of the case, we 
may have to resort to the negative evidence afforded by the 
result of an analysis. 

Of tomilhu] and ptir^ging of Mood it will he sufficient to 
remark that they are not accompanied by urgent symptoms sug- 
gestive of the action of poison ; of diarrhtea and dysentery that, 
in the great majority of cases of i)oisoning discharges from the 
bovvels ar(! associated with vomiting ; and of colk% strangulated 
herniay and ohsLructiori of the bowels, that they are attended by 
constipation, and that the vomited matters are otten feculent, 

'Ihe post-mortem appearatwes in irritaiit poisoning are not al- 
ways characteristic; and it is true of the more common appear- 
ances, as of some of the more usual symptoms, that they may be 
occasioned by disease. Those usually specified are Redness, Gan- 
grene and TAiddity, Softening, Ulceration, and Perforation of 
the mucous memhratie. 

Redness of the rnucous membrane may be produced by colour- 
ing matter : but when it is due to blood contained in the vessels, 
it may be traced to subsidence after death ; to repletion of the 
small vessels by the contraction of large arteries; to transu- 
dation through the peritoneal covering of the liver or spleen ; to 
congestion in cases of sudden death, especially if caused by 
apruea, when it often occurs in large bright patches ; or lastly, 
it may result from the flow of blood to the stomach wdiich takes 
place during digestion. vSomc^tinies, too, a remarkable redness of 
the stomach is found after death without any symptoms having 
occurred during life to account for it. Hence, mere redness of 
the mucous coat of the stomach is not to be regarded as a proof 
of inffammation : but when it is combined with softening, putre- 
faction not having set in ; when the membrane itself is covered 
with a thick and tenacious mucus ; when it is opaque, so that 
when dissected off’ it hides the finger over which it is stretched, 
the redness may certainly be attributed to inflammation ; and 
the same remarks apply to the intestines^ 

Gangrene and Lividiiy , — Gangrene of the mucous membrane 
is a well-known consequence of obstructed circulation in eases of 
hernia, and of internal constriction, and authors of reputation 
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have described it as a consequence of acute inflammation ; but it 
is probable that the dark appearance caused by infiltration of 
blood blackened by acid secretions has been often confounded 
with it. 

lAvidity. — When tins occurs as a minute injection of the 
vessels with black blood (figs. 74 and 75, pp. 42B and 429), it 
may be the replt of the action of an acid introduced from with- 
out, OP genera ti d within tbe body : and it can be producxjd after 
death by pouring any of the mineral acids into the intestines. 
Lividity then, or blackness, of the membrane, when it is not 
caused by gangrene, is an appearance not directly due to disease, 
but the efiect of some acid, swallowed or secreted. The black- 
ness sometimes met with in tbe intestines in acute dysentery and 
enteritis, if not gangrenous, is j)robably due to the same cause. 
The deposit of black pigment known as melanosis, is distinguished 
by being arranged in regular, woll-defined spots, without tbickeii- 
ing of tlu! membrane, or signs of surrounding inflammation. 

Sofleniny . — The mucous meinhraiic may l)o softened or har- 
dened by the action of ])oisons, or as the result of inflammation 
caused by them, or it results from disease. Hut it is a very 
common eflcct of the action of the gastric juice after death. As 
that occasioned by the non-corrosive irritants is attended by 
marks of acute inflaininatioii, the true csius(5 will bo readily recog- 
nised ; and the fact that morbid softening is not preceded by any 
characteristic symptoms will greatly assist the diagnosis. 

Ulceration, — Ulcers of the stomach may arise from disease, or 
from the action of poison. The former are the result of cancer 
of the fitomaeli, which is readily recognised, or they occur in 
stomachs which, in other jjurts, present a healthy appearance. 
Open ulcers, or the scars of ulcers, are present in about one dead 
body in ten, and in about one-fifth of the cases there is more than 
one ulcer. The ulcer is rarely much smaller than a fourpenny 
piece, or larg(3r than a crown, but it may attain a diameter of 
five or six inches. It is usually round or oval ; and presents the 
appearance of a shallow but level pit, with a sharp, smooth, 
vertical edge, as though it had been punched out; and as the 
opening in the submucous areolar tissue Is smaller, and the aper- 
ture in the jjeritoneum, if the ulcer perforates, still more minute, 
it has the appearance of a cone, with the base directed inwards. 
The mucous membrane and the areolar tissue are somewhat 
thickened by exudation of lymph ; and it is not unusual to find 
adhesions to surrounding ])arts. In some cases there is little or 
no ap].)earance of infiammation around the ulcer; in most the 
edges are thickened and raised, and the thickening may extend 
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to a circle of half an inch or an inch ; and sometimes the sur- 
rounding parts are described as “ a thick brawny mass,” or as 
being blackened. These appearances have been mistaken for 
cancer. More than a third of the ulcers occupy the posterior 
surface of the stomach, and more than three-fourths either that 
part, the lesser curvature, or the neighbourhood of the pylorus. 
The ulcers caused by poisoning are the result of a more intense 
inflammation; and they are often found discoloured, as in the 
case of poisoning by nitric acid and iodine; or covered with a 
white powder, as in the case of poisoning by arsenic ; or coated 
with the decomposed poison, such as the black powder (minutely 
divided mercuty), formed by the decomposition of corrosive sub- 
limate, or the yellow sulphide of arsenic formed during the process 
of putrefaction after death. 

Ferf oral Ion of tlie Stomach may arise, from 1, Corrosion ; 2, 
Inflammation, followed by ulceration; 3, Softening during life; 
and 4, The a(;tion of the gastric juice after death. 

1. Ferforation from Corrosion. — It is impossible, as already 
stated, to confound a perforation due to the direct corrosive action 
of an irritant poison with any perforation arising from natural 
causes acting cither during life or after death. The state of the 
mouth, throat, and gullet, and often of the skin and clothes of 
the deceased, renders the distinction easy ; and in many cases the 
contents of the stomach or bowels escape into the cavity of the 
abdomen, and leave traces of their action on other viscera. 

2. Ferforaiion from Ulceraiion is very rare. When caused 
by idiopathic inflammation, the surrounding raucous membrane is 
less highly inflamed, and neither stained nor covered with 
deposit, as in poisoning by the irritants. 

3. Ferforaiion from Softening of the coats of the stomach 
during life is not a rare occurrence. It most frequently happens 
in young females, from fifteen to twenty-five years of age, and 
often after slight symptoms of indisposition. The rupture gene- 
rally takes place soon after a meal, more rarely as a consequence of 
sudden exertion, and it is instantly followed by sharp pain of the 
abdomen, and symptoms of acute inflammation of the peritoneum. 
There is little vomiting, and no purging, but the patient dies in 
a state of collapse in from eighteen to thirty-six hours; but in 
some cases, when the stomach is nearly empty, the fatal event is 
postponed, so that the inflammation is of limited extent, or sub- 
acute in character. The opening in the peritoneum is generally 
small, and the ulcer 'has the peculiar characters just described. 
In one- third of the cases the perforation has been Jn the lesser 
curvature ; in one-tenth at the pyloric extremity ; in about one- 
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twentieth on the posterior surfece ; in the same number, at the 
cardiac extremity; while in one- eighth of the cases two ulcers 
have been found opposite each other on the anterior and posterior 
surfaces of the organ, the first being the seat of the perforation.* 
The absence of marks of acute inflammation, and of characteristic 
discolorations ; the non-detection of poison in the stomach, or in 
the contents Qf the abdomen ; the sudden occurrence of pain in 
the belly as the first symptom; the slight vomiting; and the 
absence of diarrhoea, distinguish this Ibrm of perforation from 
that due to poison. 

4. ^riie destruction, and consequent perforation caused, hy the 
gastric juice after deathy has already been spoken of atp. 377. 

The poisons which are neither corrosives nor irritants, or 
which, if they act in either of tluise ways, prove fatal by their 
efiect on the nervous centres, and, through them, on the brain, 
lieart, or lungs, were formerly comprised under the two heads of 
narcotics and narcotico-acrids, oxalic acid (a corrosive in strong 
solution) being the principal exception. I'hese two classes are 
now more conveniently treated in diflerent sections according as 
their most obvious and striking symptoms, when given in full 
doses and acting in their usual manner, are those of the brain, 
spinal cord, heart, or lungs. These will be designated, for the 
sake of convenience, as aflecting the hrawy spinal cordy hearty and 
lungs respectively. It may be well to rejicat that this arrange- 
ment is based on some notable prevailing symptom or group of 
symptoms, not on the precise modus vperandiy or proximate 
and real cause of death. 

1. The poisons which affect the brain may be distributed into 
three leading sub-classes : one group, of w hich opium is the 
type, causing sleep more or less profound ; a second, of which 
belladonna is the type, producing delirium, with illusions ; and a 
third, of which alcohol is the type, giving rise to exhilaration 
followed by delirium or sleep, or both successively or alternately, 
according to the dose and the constitution of the individual. 

The group of poisons of wdiich opium is the most conspicuous 
member owes its importance less to the number of individuals 
which it comprises (for they are few), than to the habitual use 
made of them by large classes of persona, their constant employ- 
ment in the treatment of medical and surgical maladies, the 
many accidents to which they give rise, and the many occasions 
on which they are employed by the suicide and murderer. Opium 

* CouEult Bristol! *On the Pathology, Symptom b, and Treatment of Ulcer 
of the Stomach ;* and Taylor’s Essay in * Guy’s Hospital Beports,’ No. 8. 
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and its preparations alone are talcen in nearly half the cases in 
which the poison can be identified. 

The poisons of this sub-class present difficulties which db not 
occur in the case of irritants. Their symptoms more nearly re- 
semble those of disease, and the post-mortem appearances are 
often very indistinct, and, even when best marked, not highly 
characteristic. The chemical analysis also is less sure and satis- 
factory than in the case of irritant poisoning. The symptoms 
proper to this class are ^ddiness, headache, dimness of sight/ 
extreme contraction of the pupil, noises in the ears, drowsiness 
and confusion of mind, passing 'into insensibility more or less 
complete. Delirium is rare, and paralysis, convulsions, and 
tetanic spasms only of occasional occurrence. There is no 
direct irritation of the stomach and bowels, but nausea and 
vomiting may occur, not at the commencement (as in the case 
of irritants), but when the patient begins to recover. Diarrhoea, 
also, is a rare incident. The post-mortem appearances consist 
in fulness of the veins and sinuses of the brain, eftusion of serum 
beneath the membranes, at the base, or into the ventricles ; and, 
in a few cases, extravasation of blood. 

There are several diseases of the nervous centres which, in com- 
mon with opium and its preparations, have coma more or less pro- 
found, and insensibility more or less complete, as prominent 
symptoms. Apoplexy, cerebral effusion and turgescence, hydro- 
cephalus, blows and injuries of the head, febrile affections in 
certain stages, ursemia, the close of an epileptic fit, exposure to 
extreme cold, and many poisons in certain stages of their action, 
are attended by a profound sleep, from which the patient is not 
easily roused, or even with coma and insensibility. The diagnosis 
of disease and poisoning during life will, therefore, sometimes be 
difficult, especially in infants and young children; and after 
death the ap[)earances of the brain may prove inconclusive. The 
discovery of disease of the kidney would furnish a probability of 
nrmmia, and inflammation or chronic disease of the brain, or any 
considerable collection of serum upon or within it, would supply 
a sufficient explanation of death. 

The sub-class of poisons, of which belladonna is the best example, 
is strongly characterized by delirium, spectral illusions, and a largely 
dilated pnpil, with dryness of mouth and throat, and thirst, with- 
out any characteristic post-mortem appearance. Tetanic spasms, 
heightened sensibility, paralysis of the motor and sensitive nerves, 
coma, and insensibility, are among the exceptional symptoms. 
But great difierence in degree, and strange varieties in the com- 

C C 
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binatlon of these elements are observed in different cases of 
poisoning by the same substance. 

It must be borne in mind that the delirium which is the leading 
symptom of the group is also a symptom often present in fevers 
and febrile disorders, and generally in diseases or injuries attended 
or followed by fever. Illusions also which are present in this form 
of poisoning are occasioned by many different, and by some trivial, 
causes. 

The diagnosis of poisoning and disease in this sub-class will 
rarely present any difficulty. The poisons of this class owe their 
active properties each to one well-defined active principle (atropia, 
byoscyamine, daturia), but they are commonly taken in the form 
of leaves, berries, seeds, or root ; and these, or portions of them, 
may often be identified in tlie contents of the alimentary canal 
rejected during life or found there after death. When intestinal 
irritation is added to the other symptoms, it is due to such solid 
matters, and not to these active principles. 

The third sub-class of poisons, of wliich alcohol is the type, is 
characterized rather by the succession or combination of the 
symptoms, than by any one dominant symptom. Excitement of 
circulation and of the cerebral functions, passing into muscular 
weakness, shown by want of power as well as by want of co- 
ordination of movement and by double vision, and this into pro- 
found sleep, coma, and insensibility, constitute the usual group 
and succession of symptoms. Excitement followed by somno- 
lency, and excitement culminating in maniacal violence, are not 
uncommon. 

The more chronic form of poisoning by this class is charac- 
terized by tremor, delirium, and illusions, and the other symptoms 
of the disease known as delirium iremevs. 

It should be borne in mind that the ordinary effects of alcohol 
may show themselves as a result of the action of extreme cold, 
and that they are sometimes present in the early stages of some 
mental disorders. In the diagnosis of this class of poisons we 
are often greatly assisted by tlie presence or absence of the odour 
of the poison in the breath of the patient. 

2. The poisons which affect the spinal cord consist chiefly of 
strychnia and the plants that yield it. The tetanic spasms which 
it occasions constitute the leading symptom and sign of their 
action, and these are present also in tetanus, traumatic and idio- 
pathic, and exceptionally, as one of several symptoms, in poisoning 
by many of the more active narcotics of every class. I’he diffe- 
rences between poisoning and disease will be indicated elsewhere. 

3u ' I'he poisons which affect the heart kill either by sudden 
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shock, or by syncope or collapse less rapidly induced. The first 
division comprises hydrocyanic acid and the substances that con- 
tain it, and oxalic acid and its salts. The second embraces 
aconite, digitalis, tobacco, lobelia inflata, and hemlock, and some 
poisons of less importance. A knowledge of their characteristic 
symptoms may be important in cases of sudden and speedy death. 
In the case of hydrocyanic acid we are happily greatly assisted 
by its characteristic odour; in poisoning by oxalic acid by its 
corrosive action on the gullet and stomach ; and in that of aconite 
by its peculiar effect on the lips, tongue, and palate. 

4. Tlie poisons which act on the lungs, and so destroy life, have 
for their type carbonic-acid gas, which occysions tlie symptoms and 
post-mortem appearances present in death by apnoea, however 
brought about. The operation of this class may have to be distin- 
guished from apnoea produced by other causes ; and it should be 
well understood that in poisoning by many of the more active 
poisons, and notably by prussic acid in doses short of a quickly 
fatal one, life may be destroyed by a remote action on the lungs 
producing fatal apnoea. 


c C 2 



CHAPTER IIL 


METHODS OF PROCEDURE IN CASES OF 
POISONING. 

The facts and discussions of the preceding chapter have prepared 
the way for a more direct examination of the duties that devolve 
oif the medical man in cases of alleged poisoning. 

Suspicion of poisoning may arise under very different circum- 
stances. It may spring up in the minds of persons ignorant of 
the nature and action of poisons, suggested by some severe ill- 
ness, or sudden or speedy death, coupled with the suspicious 
conduct of some relative or friend; or it may occur to the 
medical man himself during liis attendance on a patient; or, 
again, it may he the utterly groundless fancy of a person of un- 
sound mind, such fancy constituting the leading features of his 
malady, or one only of his many delusions. Hut, in whatever 
way the medical man may he brought to entertain and consider 
a suspicion of i>oisoning, it must be an advantage to him to bo 
reminded of the points to which his attention should be directed. 
The following is a summary of the leading circumstances to be 
attended to, and noted down 

1. The state of the patient before the commencement of the 
symptoms, whether in good health or suffering from illness — the 
time at which the symptoms began, and at what interval after a 
meal, or after taking food, drink, or medicine — their nature, and 
order, and time of occurrence, and the period of the commence- 
ment of any new symptom or train of symptoms ; whether they 
increased steadily in severity, or alternated with intervals of 
ease, and whether the exacerbations corresponded with a repeti- 
tion of food or medicine, or followed the use of any new article 
of food or medicine — also the character of any substances which 
may have been rejected from the stomach, or passed from the 
bow'cls. The exact time of the death should be noted down, and 
if the person is found dead, the time when he was last seen 
alive. 

2. If the symptoms of poisoning showed themselves soon after 
a meal, minute inquiries should be made as to the cooking the 
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several dishes ; the vessels used in the preparation of the food 
should be inspected, and their contents, if necessary, preserved ; 
suspicious powders or liquids found in the house should also be 
sealed and kept. If several persons have partaken of the same 
meal, care should he taken to ascertain what articles were taken 
by those who suffered, and by those who escaped, and in what 
quantities, and whether the same articles of food had been pre- 
viously taken without bad effect by the persons attacked. 

3. The vomited matters must be carefully collected, and re- 
moved from clothing, furniture, &c., on which they had been re- 
jected; and portions of the dress, furniture, or flooring may, if 
necessary, be reserved for examination. 

But suspicions of poisoning may first occur to the medical 
man during the performance of a post-mortem examination, or 
he may be required to make such an examination in consequence 
of suspicions having already arisen in the minds of relatives, or 
in the course of an inquiry in the coroner’s court. In certain 
cases, too, he may be required to conduct at tlie same time the 
disinterment and the post-mortem examination of a body supposed 
to contain poison. Hence the importance to the medical man of 
being furnished with a like summary of rules and suggestions to 
guide him in this important and responsible duty. 

Having observed the precautions insisted on at p. 237 as 
common to all post-mortem examinations for legal purposes, cer- 
tain other precautions proper to cases of suspected poisoning 
will have to be taken. These arise out of the fact that while 
poisons themselves, as well as their most notable effects, are 
found in the alimentary canal, they, and certain of their secondary 
effects, are to be sought after in the organs and tissues into 
which they are carried by the blood. The alimentary canal 
and the principal viscera or parts of them, and, in some eases, 
blood, or portions of muscle, will have to be preserved for the 
minute examination and chemical research of the person making 
the inspection, or of some skilful chemist to whom they must be 
forwarded. 

Prior to the inspection, one large wide-mouthed jar, of glass or 
earthenware, and a few smaller ones, should be got ready, which, 
if not new, should be repeatedly washed out with water and 
drained, so as to be quite clean. They should be furnished with 
clean ground-glass stoppers, or with new corks, or other non- 
metallic means of closure. The larger jar is for the intestinal 
canal and its contents, the smaller for the other vi.scera, or parts 
of them. The method of procedure, as far as it relates to the 
intestinal canal, must be governed by such considerations as the 
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following : — When the poison is a corrosive its effects are to be 
looked for chiefly in the mouth, tongue, throat, windpipe, gullet, 
stomach, and ui)per part of the small intestines, and, in case of 
perforation, in the contents of the peritoneum. But if the poison 
is one of those irritants which combine local action with remote 
specific effects, we may find marks of its direct action on the 
gullet, stomach, small intestines, and even on the whole intes- 
tinal canal; while the viscera to which it is carried by the 
circulation may also become inflamed, and especially those engaged 
in the work of elimination, such as the kidneys and urinary 
organs, and the glands of the large intestit»es. In poisoning by 
alcohol, chloroform, hydrocyanic acid, opium, and the alkaloids, 
the local effects may be limited to the stomach and upper part of 
the intestines, but the poisons first named may be found in the 
serum of the brain. Lastly, animal or vegetable poisons taken 
in substance, whether as leaves, roots, fruit, or seeds, or as 
powder, may be found in any part of the alimentary canal. Con- 
siderations such as these will determine the parts to be examined, 
as well as those which ought to be reserved for further exami- 
nation and analysis. In every case, the whole length of the 
intestinal canal should be carefully inspected, and especially the 
gullet, stomach, and upper j)art of tl)e small intestines, the 
ciecum, and the rectum ; and these parts with their contents, 
subject to exceptions arising out of the foregoing considerations, 
should be reserved. The examination on the spot must be so 
conducted as not to interfere wdth the more minute examination 
and chemical analysis afterwards to ho made. Accordingly the 
stomach sljould be first secured by ligatures at the lower end of 
the gullet and upper end of the duodenum, and then drawn out 
and placed in a large clean plate or chemical dish. It should then 
be slit up from end to end in the line of the lesser curvature, its 
contents insj)ected and emptied into one of the jars, the inner 
surface of the organ itself carefully examined, and the ligatures 
removed. Double ligatures should then be applied to those points 
of the gullet and small intestines which present characteristic 
appearances. The stomach and the parts thus selected are then to 
he placed in one of the jars. The caecum, with some inches of 
the low er part of the small and upper part of the large intestines, 
sliould he treated in the same way, as well as such other parts of 
the canal as are inflamed, or contain matters worth examining. In 
the case of the corrosive poisons and stronger irritants, the gullet, 
with the upper part of the windpipe and the tongue attached, will 
have to he removed and secured. Of the other viscera, the liver 
(or part of it), as the organ to which poisons are first carried by 
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the circulation, the kidney as an active organ of elimination, the 
contents of the urinary bladder, the heart, as a muscular struc- 
ture rich in blood, and portions of blood, should be reserved ; and 
in cases just indicated the scrum of the brain and parts of the 
organ itself. 

The organs and their contents thus reserved for further exami- 
nation having been placed in separate jars, these must be securely 
closed by stopper or cork, covered with leather or stout paper 
firmly fastened round the neck, no sealing-wax, metal, or sub- 
stance containing metal, being used. Tickets should then be 
attached, with numbers corresponding to those used in a descrip- 
tion dictated at the time of the inspection, and verified imme- 
diately afterwards. The several jars should carefully packed, 
and the parcel secured by seals. Letters of advice forwarded by 
post, and all other communications relating to medico-legal exami- 
nations in progress, should be doubly secured, first by wafer or 
gum, and then by seal ; and should, if possible, bo posted by the 
writer ; all other correspondence being carefully avoided. 

That these minute precautions are not unnecessary may be 
inferred from a fact reported by Tardieu and lloussin. Oxide 
and carbonate of copj)er were found on the mucous membrane of 
the stomach, in consequence of a large pin having fallen into it 
after the autopsy. 

In cases of exhumation, the character of the soil, the mode of 
interment, the state of the grave, the condition of the coffin and 
of the grave-clothcs, as well as the position and appearance of the 
body itself, should be noted, and, if the earth is anywhere in con- 
tact with the corpse, a few pounds of it might have to be reserved 
for analysis. If the interment has taken place in lead or a close- 
fitting coffin, and the body happens to adhere firmly to its sides, 
the inspection should, if possible, be made without removing it. 

The viscera and their contents having been carefully removed 
from the jars that contain them, care being taken to preserve 
their identity, will have to be submitted to two successive exami- 
nations, the one physical the other chemical. 

The physical examination will be directed especially to the 
stomach and intestines, and the matters adhering to their 
inner surface. Having noted the odour of the contents of the 
stomach as indicative of the presence of alcohol, phosphorus, 
hydrocyanic acid, opium and its preparations, sulphuretted 
hydrogen (as given off from the sulphide of potassium), and a few 
poisons less commonly employed ; and, if in doubt as to the ex- 
istence of any characteristic odour, warming the organic matters 
to a temperature not exceeding 100° Fahr,; each part of the 
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intestinal canal should be in tarn spread out on a clean sheet of 
window-glass, with the internal surface outwards. The entire 
surface should then be searched by transmitted and reflected 
light, first with the naked eye, tlien with a large hand-lens; 
its appearance described, and any substances that may happen to 
attract notice by their form or colour particularly examined. 
Such small portions of the organ as present the most marked 
appearances may then bo cut out, spread on clean glass slides, 
and examined under the microscope. By this means we may 
ascertain the kind of food that has been recently taken, whether 
it consisted of, or comprised, animal matters revealed by muscular 
fibres ; or adipose tissue, with its polyhedric cells and fat globules 
wholly soluble in ether ; or vegetable matters, with their spiral 
vessels, stomata of leaves, and chlorophyl soluble in alcohol, and 
imparting to it its own colour; sometimes also characteristic 
woody fibre. Or we may find evidence of a particular kind of 
farinaceous food in the characteristic starch granules of wheat, 
potato, rice, maize, or Indian corn flour, oatmeal or arrowroot, or 
the spores of mushrooms.* 

We may also find more or less firmly attached to the mucous 
membrane certain w’hite powders, as magnesia or its carbonate, or 
the bicarbonate of soda taken with a meal or after it, or calomel 
taken as medicine, or arsenious acid given as a poison, and 
possibly undissolved corrosive sublimate, or imperfectly dissolved 
crystals, say of oxalic acid. 

We may also recognise the corrosive action and characteristic 
discolorations of the mineral acids, and, when the stomach is far 
advanced in putrefaction, the sulphides of the metals (arsenic 
yellow, antimony orange, mercury black) or finely divided mer- 
cury as a dark gray coating; as also the green aceto-arsenitc 
of copper, the shining green and gold specks of cantharides, the 
brown pow’der of iiux vomica, the blue of Battle’s vermin killer ; 
and, as seen in the dark, the phosphorescent light of phosphorus; 

The colour and consistence of the contents of the stomach will 
afford important indications. The black, dark brown, or greenish 
brown grumous matter resulting from the action of the mineral 
acids and oxalic acid on the blood, food, and tissues ; and the 
green matter resulting from the eating of green leaves from the 
hedges are also characteristic ; and sometimes we may find frag- 
ments of leaves large enough for identification. 

When the fruits of poisonous plants are eaten by children we 
may find in the stomach or intestines the seeds which they con- 

* For the characteristic forms referred to in the text, consult the * Micro 
graphic Dictionary* of Griffith and Henfrey. 
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tain. Those of the plants which require the microscope for 
their identification are shown in the annexed figure, in which — 
1. Shows the seed of Belladonna ; 2. That of Hyoscyamus ; 
3. That of the Papaver somniferum ; 4. That of Digitalis ; and 
5. That of the Lobelia inflata. 

Pig. 4?. 





Portions of the larger poisonous seeds, such as stramonium, 
colchicuin, aconite, castor, and croton, may also be identified by 
the colour and markings of their cuticles. 

The advantage that may accrue from a thorough examination 
of the contents of the stomach is well shown by a case given 
by Tardieu. A child twelve years old died at school after 
ten hours of acute suffering on the day on which its stepmother 
had brought it several good things to eat. Among the contents 
of the stomach there were found certain fragments of crumb and 
crust of bread, which, when examined by the microscope, were 
found covered with fungous growth, showing that the bread was 
mouldy. Arsenious acid, in powder, was also found in large quantity. 
The fact of the mouldy bread was noted down, but no importance 
seemed to attach to it, till, at the trial, one of the witnesses, a 
servant of the stepmother, stated that her mistress was in the 
habit of carrying to the child slices of bread and jam, but that on 
the day of the death she said that she would not take it, because 
the bread was mouldy. It had been in that state for one or two 
days. 

Having indicated the precautions to be taken in searching the 
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portions of the alimentary canal reserved with their respective 
contents for chemical examination, a few hints will now he otFered 
(as reminders to those who possess practical experience, and as 
necessary instruction to the learner) under the distinct headings 
suggested h}^ the following considerations. 

The poisonous substances submitted to the chemist for ex- 
amination may be in their pure unmixed form, whether solid or 
liquid, often in large quantities ; or they may be small remnants 
of powder or crystal adhering to papers from which they w'ere 
taken, or to cups or glasses out of W'hich they were swallowed. In 
other instances the poison is dissolved in some common beverage, 
as beer, brandy, rurn, tea, or coffee. In other cases, again, it has 
to be sought for in the urine ; or in the serum of a blistered surface, 
or of a serous sac after death ; or lastly, it may be contained in 
mixed articles of food of some consistence, spilled in the act of 
swallowing, voided during life frorn the stomach and bowels, or 
found in them after death ; or in such thick viscid matters as the 
blood ; or even in the solid structures of the body. 

Cases in which the poison exists in a pure state and in large 
quantity may be disregarded for the present, as belonging rather to 
the domain of chemistry than of toxicology, attention being given 
to the detection and identification of such minute quantities as are 
extracted from the body itself as ultimate results of long and com- 
plicated processes of analysis. The methods of dealing with the 
minute quantities so obtained are, however, equally applicable to 
all the more delicate operations of toxicology ; so that one divi- 
sion of our subject will be usefully devoted to a description of 
those methods. Another division will comprise those methods 
by which we succeed in reducing thick mixed organic liquids, or 
the solid textures, to a state to pass the filter and become 
amenable to chemical tests. A third division should treat of the 
method of procedure in those rare cases in which an organic liquid 
is presented to the chemist for analysis in the belief that it con- 
tains some poison, but in ignorance of wdiat that poison is. 

The subject of chemical procedures will therefore be treated 
under the following distinct heads : — 1. The methods of obtaining 
a clear liquid from an organic mixture or substance. 2. The 
method of procedure when the poison contained in an organic 
mixture or substance is wholly unknowm. 3. The methods of de- 
tecting and identifying minute quantities of poison. 

1. There are four methods of obtaining clear solutions— 
a. Simple filtration ; h. Dialysis ; c. Filtration following the pre- 
liminary coagulation of organic matter ; Filtration following 
its destruction. 
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a, 0^ filtration^ as commonly practised in the laboratory, it is 
not necessary to speak ; but it may bu well to point out that, 
when we are dealing with small quantities of liquid, we may 
adopt with advantage a method recommended by Christison. A 
band of filtering paper is rolled up and bent into the form of a 
syphon, the short leg of which dips into a watch-glass, or other 
small vessel containing the poison, and the long leg into a second 
similar vessel placed beneath it. The paper being moistened with 
distilled water, will he found to transfer the thinner portion of 
the mixed liquid from the one vessel to the other. 

If. The method of dialysis of Graham is founded on the fact 
that if a mixed liquid consisting of albuminous, gelatinous, 
caseous, or gummy matters, on the one hand, and crystalline 
matters, such as arsenious acid, or strychnia, on the other, be 
poured into a short cylinder fitted with a suitable membrane 
after the manner of a tambourine, and then floated on the surface 
of distilled water, the crystalline matter will i)ass into the water, 
and the other matters remain behind. The tambourine-like float 
is called the dialiser ; the matters which pass through to the dis- 
tilled water are termed cry stall-olds, and the matters that remain 
behind colloids. 'I'he dialysing membrane recommended for 
the purpose is the vegetable parchment of commerce. This 
simple and ingenious method, possessed as it is of the obvious 
advantage that it introduces into the organic liquid no impurity, 
has not realized the expectations that were formed of it. Tardieu, 
for instance, says of it that its “ results have not been so satisfac- 
tory as he had wished that crystalline matters, such as arsenious 
acid and strychnia, pass through only in small quantity, and 
mixed with a proportion of organic matter; that the method 
fails with the salts of mercury and copper, and that it is only 
when the quantity of the poison is very large, not combined with 
the tissues, or become insoluble through putrefaction, that the 
method allows us to isolate a small portion of it ; but that even 
in this case the chemist can arrive at the same result by other 
means. This statement, justified as it is by experiments,* may bo 
taken as a fair representation of the truth. It limits the use of 
the method of dialysis to those cases in which we know that we 
are dealing with considerable quantities of poison, in which dilu- 
tion with distilled water would not interfere with our future 
operations, and in which also the loss of several hours of time is 
unimportant. If, for instance, a chemist receives a substance for 
analysis in the after part of the day, ho may find it advantageous 


Tardieu. * Sur L’einpoisounement,' p. 100. 
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to submit it to dialysis during the night. Assuming then that 
the method of dialysis will find occasional application, it may be 
well to indicate one or two simple forms of np])aratus suitable for 
the purpose. For most 'purposes a common funnel resting on the 
edge of a tumbler half full of water will suffice. The vegetable 
parchment, cut and folded as for a common filter, being first 
soaked in distilled water, is to he applied to the side of the 
funnel, the matters to be operated on are to be poured into it, 
and the funnel immersed to nearly the upper edge of the filter. 
This arrangement is shown in fig. 43. A convenient modification 
consists of a funnel to the stem of whi(;h a glass 
tube drawn out to a fine point is attached by 
vulcanized India-rubber controlled by a spring. 
A filter bolds the matter to be dialysed, the funnel 
itself contains the distilled water, and retains 
it so long as the spring is in action : when it is 
loosened the dialysed liquid can be made to fail 
drop by drop on a glass disk, without waste, be 
evaporated from time to time, and examined by 
the microscope, and by chemical tests. Or we may 
apply the method on a smaller scale, substitut- 
ing a watch-glass for the tumbler, the dialyser 
folded as a filter, resting on an extemporized sup- 
port formed out of a square of stout cardboard truncyited at the an- 
gles, creased near the fi)ur corners, and with a circular hole punched 
out in the centre. The card bent at right angles at the creased lines 
becomes a convenient support for the filter, which is supposed to 
dip to the bottom of the watch-glass filled with water. Again, 
we may operate on a still smaller scale by resting a piece of vege- 
table parchment the size of a sixpence on a large drop of distilled 
water standing on a disk of glass. The piece of parchment moist- 
ened in distilled water, and moulded into a small cup by pressure, 
contains the speck of matter to be operated on, and its crystalloids 
pass through to the drop of liquid on the glass disk. 

c. Coagulation of organic matter . — This simple method, which 
also does not introduce any foreign matter into the analysis, might 
be very largely carried out by heating the organic matters to 
dryness over a water bath, were it not that some volatile liquid 
poisons, several of the poisonous alkaloids, and one metallic salt at 
least, are dissipated by a temperature much below 212°. When, 
as is the case with most metallic poisons, and some of the most 
important alkaloids, the subliming temperature exceeds 212°, this 
simple method may be advantageously adopted. It is also appli- 
cable, with like restrictions in respect of poisons which volatilize 




DESTUTJCTION OP OEGANIC MATTER. 397 

under 180 °, to serous fluids, and to poisons mixed with grease or 
tallow, 

d. Destruction of Organic Several methods have 

been recommended for this purpose, of which two only need be 
here described — the first as practised diiefly in France, the 
second in England. 

The first method, as recommended and practised by Tardieu 
and Koussiri, was first proposed by Flandin and Danger. The 
organic matters brought to the consistence of a soft extract (by 
evaporation over a water-bath if necessary]f, are heated with a 



fourth part of their weight of pure concentrated sulphuric acid 
111 a letort placed over a sand-bath, and attached to a receiver in 
the manner indicated above. When the acid vapours are no 
longer given ofl’, the organic matters are found to be reduced to 
a dry and friable charcoal, which is to be powdered and treated 
with strong nitric acid. The acid liquor, which holds the inorganic 
matters in solution, is to be decanted or filtered, and evapo- 
rated to dryness. This dry residue is then dissolved in distilled 
water. This aqueous solution is free from organic matter, and 
contains all the metals of which the nitrates are soluble in water, 
blended, however, with the inorganic constituents of the food 
and animal fluids and tissues themselves — lin?e, magnesia, alum, 
iron, soda, hydrochloric and phosphoric acids. 

In the second method, the organic matters, cut into small 
fragments, or reduced to the consistence of a soft extract, are 
heated for about an hour in a porcelain dish, over a water-bath, 
with a mixture of one part hydrochloric acid to six water, and 
chlorate of potash is then stirred into the mixture by degrees till 
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tho solid matters are dissolfred and the liquid will pass the filter. 
It is then filtered, the filter washed several times with distilled 
water, and the whole liquid, reduced to a convenient bulk, is 
reserved for examination. 

2. Methods of Procedure for Unknown Poisons. — Here 
af^ain two methods mi^ht be described as procedures of the 
English and French schools respectively — the first as described by 
Tardie^ and Iloussin,* the second by Professor liloxara.f As 
the method practised by the first-named authorities is not to be 
found in an English dress, it is ^iven in this place, the reader 
bein^ referred for English methods of procedure to the works 
named below. 

The first method is applied to a score of the poisons most in 
use in Fianee, omitting the corrosive mineral acids as suflicicntly 
revealed by tl)eir effects. The first step consists in dividing the 
organic matters 6up})08cd to contain ))()ison into two equal parts, 
of which the ono'is to serve for the search after inorganic, the other 
for the search after organic, ])oisons. These may be conveniently 
indicated by the letters A and Li. 

A, Search f or luonjanlv Pomms. — 1’hc receiver of tho apparatus 
figured on the previous page is supposed to contain a solution of' ni- 
trate of silver. During the first part of the process just described 
for destroying the organic matters, the vapours that traverse the 
tube of the reU)rl may he phosjdioresceiit in the dark {Phosphorus), 
or, not being pbosphoreseent, may cause in the silver solution a 
white precipitate, insoluble in cold, but soluble in hot nitric acid 
(Prussic acid). Neither of these events having occurred, the dis- 
tillation is carried on till the organic matters are converted into 
a enrhonueeous massj this is ground to powder in a porcelain 
mortar, introduced into an open glass vessel with the tenth of its 
weight of pjjre nitric acid, boiled for half an hour, diluted with 
distilled waW, and filtered. To the filtrate, ammonia is added 
till a white precipitate begins to show itself ; sulphuretted 
liydrogen is then tiansniitted to saturation, the liquid is allowed 
to stand twenty-four liours, and if a precipitate appears, it is 
treated according as it is yellow or black ; if yellow, and soluble 
in ammonia, the poison is arseuw; if black, it is collected and 
washed, and boiled for half an hour with pure nitric acid. The 
greater part of the acid is thus dissipated, and the residue, dis- 

* ‘ Sur L’empoisonnciaent,’ p. 74 et seq. 

t Pewmnn’s ‘Medical I'hfiniKtry,’ edited by liloxinti, p. 284. Sec also Dr. 
OdliuK H ‘ Course of rraitiral Chemistry,* for very fu I iubtiuetiors applieaLie 
to the distiiietion and ideal jlje:»tion of poisons. Horsley’s ‘ I oxieoioj;ist’8 
Guide’ I rents the same subject in n very eoadeiised form ; and Otto’s * ManuaJ 
of the Deteeiiou of I'uisous’ may be cousulted with advautege. 
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solved in a small quantity of distilled u'ater, is tested as follows 
Dropped on copper foil, it produces a white stain dissipated by heat 
{mercury), or it causes a red stain on an iron plate, which colours 
ammonia blue {copper), or it gives a yellow precipitate with 
iodide of potassium and a white with sulphate of soda (lead). If 
the sulphuretted hydrogen caused no precipitate, the liquid, evapo- 
rated to a tenth of its volume, is introduced into Marsh’s appa- 
ratus, when, if it yields metallic spot& soluble in hypochlorite of 
soda, it contained arsenic. If it yields no metallic spots, recourse 
is again had to the carbonaceous mass on the filter, which is 
divi<lcd into two parts. The first is boiled for half an hour with 
a solution of carbonate of soda, and then filtered, the charcoal 
washed with dilute nitric acid, and the liquids mixed. The acid 
liquor, evaporated to a convenient quantity, gives with sulphu- 
retted hydrogen a black, and with iodide of potassium a yellow 
precipitate {lead). The second part of the (jharcoal is boiled 
with a solution of tartaric acid, and the resulting licjuid filtered, 
and reduced by evaporation. This, tested by Marshes process, 
yields metallic stains, soluble in nitric acid, and insoluble in hypo- 
chlorite of soda (antimony), 

B. Search for Organic Poisons. — The apparatus (fig. 41, p. 397) 
is modified thus ; — The beak of the retort is introduced into a 
porcelain tube, and this into a receiver containing a solution of 
nitrate of silver, and an arrangement is made for passing a current 
of air through the apparatus. The organic liquid, brought by fine 
division of the solid matters to the condition of a thin soup, is 
poured into the retort, which is heated over a sand-bath, and the 
vapour transmitted through the porcelain tube heated to red- 
ness. If the silver solution shows a white precipitate, soluble in 
ammonia, and insoluble in boiling nitric acid, the poison was 
chloroform. If no precipitate is formed the contents of tlie retort 
are treated by Stas’s method, and the resultant of his process, if 
a strong alkaline liquid, wdth the odour of tobacco, is nicotine : if 
solid a part of it is introduced into an incision in the thigh of a 
frog. If it greatly dilates the pupil, and the residue readily dis- 
solves iu water, giving a strongly alkaline solution, precipitated 
brown by iodine, and easily assuming a nauseous odour, it is atro- 
pine. If the frog is seized with tetanic convulsions, and the 
residue responds to the well-known colour test, it is strychnia. 
If the frog grows very weak, and has irregular, and intermittent 
beats of the heart, and if the residue dissolves in warm water, 
and yields a solution which is not alkaline, but gives a precipitate 
with tannin, and if the residue itself is coloured green by hydro- 
chloric acid, it is digilaline. If the frog presents complex physio- 
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logical phenomena, and the residue is crystalline, nearly insoluble 
in water and ether, soluble in caustic potash, and responds to the 
recognised tests for morphia, it is opium, 

3* Detection and Identification of minute quantities of Poison, 
— When such minute quantities of poison as the thousandth, 
ten thousandth, hundred thousandth, or even millionth of a grain 
are spoken of as easy or possible of detection, inexperienced per- 
sons are apt to bo incredulous through misapprehension of the 
bulk of matter which a grain represents. 

The best way to correct this misconception is to count the 
number of distinct visible particles of common objects. 1 have 
caused this to be done in the case of certain small seeds* and have 
found that those of digitalis number 1126 to the grain, and those 
of lobelia inflata 3176, while the fern seeds of the shops can be 
counted to the number of 50,900. I have also by successive 
divisions and subdivisions of a grain of strychnia, the alkaloid 
being strewn on a surface of black glass, arrived at the 
of a grain visible as a bright speck by the naked eye. 1 have 
elsewhere shown* that crystals of arsenious acid, weighing as 
little as the -jj-^~^yjji(j^jy^jth of a grain, may be seen and recognised 
under the microscope. When, therefore, we speak of the ready 
identification of the thousandth of a grain of arsenic, and the 
possible recognition of the five thousandth or ten thousandth, we 
are still speaking of visible particles. When, again, we speak of 
metallic crusts obtained by Marsh’s apparatus, from the half- 
millionth or millionth of a grain of arsenic, it is only necessary to 
revert to the fiict, that a single grain of gold can be mechanically 
divided into 490,000 visible pieces j and into the almost incredible 
number of 4,900,000, (XIO fragments visible by the microscope.f 
Of the recognition of minute quantities of matter by other 
senses, examples arc given in the distinct impression on the sense 
of smell caused by sulphuretted hydrogen, 

of bromine, o O o of oil of resin, and a still less quantity of 

musk. 

Of the methods of detecting such minute quantities of poison 
as arc here spoken of, some are of partial application (Marsh’s 
aj)paratus to arsenic and antimony, Reinsch’s method chiefly to 
arsenic, mercury, and antimony, the reduction by zinc mainly to 
lead, tin, and silver, the blow-pipe and borax bead to metals and 
their salts), others of most extensive use. Of these the wiicro- 
scope, the method of precipitation^ the method of subJimaiion, 
the method of liquid reaction on dry spots^ crystalline forms, and 

* Beale's ‘Archives of Medicine,* No. iii, 1868. 
t Miller’s ‘ Elements of Chemistry.* 
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the specti*osoope may be advantageously described and considered. 
These will accordingly bo treat^ in the order in which they 
stand. 

1. The Microscope , — The necessity of resorting to the micro- 
scope in cases of rape and wounds, to identify spermatozoa and 
blood disks, has long been recognised, but it is only very recently 
that it has come to play a prominent part in toxicology. But 
already its applications are very extensive, and promise soon to 
become still more so. One of its recognised uses is to make a 
preliminary examination of substances supposed to bo poisonous, 
or to contain poison ; another to watch the ])r()gress and minute 
characters of those chemical changes which are known as precipi- 
tates, as well as to ascertain the crystalline or other forms which 
they assume when the chemical reaction is complete ; a third to 
note the crystalline and other forms of sublimates obtained by 
heat, as well as the elFect of reagents upon them. By the in- 
genious adaptation of the spectroscope to the microsco})C the 
utility of the instrument is greatly increased and enlarged^ As, 
in future, it is })robable that 4.ho microscope will be most largely 
used in examining the forms of crystals obtained by sublimation, 
by reactions on sublimates, and by drop-precipitation ; and 
especially in watching the whole course of these chemical clianges ; 
it is clear that, for medico-legal purposes, the form of microscope 
to be commended is that which alone enables us to view those 
])henomena in their entirety — not only to sec the dry result of a 
sublimation or rea(!tion in full relief, but to appreciate fully all 
the changes that take place on the surface as well as in the 
depths of the liquid. All this presupposes the use of a good 
binocular microscope; and as good light and clear dctinitioji is 
in almost every case far more important than mere enlargement, 
a good inch olDject-glass, with a deep eyc-picce, will be found to 
meet all the requirements of the great majority of cases; and 
this wc accordingly recommend with, the conlidence arising out ol 
a very large experience. (G.) The combination of an inch object- 
glass, with a No. 1 eye-piece of our best makers, gives a mag- 
nifying power of 50 diameters. 

2, The method of precipitation . — Tlic method here spoken 
of is not that which requires the use of the test-tulx', but that 
which is performed under the field of the microscope when a drop 
of a liquid supposed to contain a poison is treated with anotlier 
drop of a liquid reagent. It is one that presupposes some deli- 
cacy of manipulation, scrupulous cleanliness, and the use of 
reagents so preserved and applied as to be free from impurity. 
This latter desideratum is best accomplished by using a form of 

1) U 
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Fig.iS. 



bottle which contains a pipette dipping into the liquid, and 
answering the purpose of the glass rod in common use. The 
annexed figure shows the most convenient form . . 
The pipette, drawn to a fine point at the lower 
end and sealed at the upper, is ground to fit tljc 
neck of the bottle like a stopper. When with- 
drawn, a drop of the liquid falls from it, and the 
warmth of the hand exj)el8 its contents guttatim. 
When only small quantities of the reagent are 
required, the tube may be used both as bottle and 
pi])ette. The sealed end iniiy be heated in f he 
flame of the spirit-lamp and the open end immersed 
ill the liquid, which will flow into it as the glass 
cools. Ill making extempore sfdntions in a watch- 
glass, or on a flat surface of glass, as well as in 
some delicate manipulations, a s])atula, consisting 
of a triangular piece of w’indow-glass ground ax 
the edges, thinned at the point, and inserted 
in a wooden handle, as shown in fig. 46, wdll be 
found very serviceable. The smallest fraction of 
a drop of liquid may be taken up from the 
drip of the pipette, and the sides may be 
used to crush small crystals, as well as to draw from the surface 
of a rK|uid containing sediment a portion of clear liquid. A piece 
of platinum wire inserted in a handle, and ground to a point, may 
be substitr.ted for a steel needle as being more cleanly, and the 
curved brass forceps may be commended as the best form for 
these and similnv uses. A drop of the liquid supposed to contain 
poison is to be jdaced on a glass slide, or the centre of the glass 
disk presently to be recommended for microscopic sublimates, and 
carefully examined : llie reagent is then to be added without dis- 
turbing the slide or disk, and the immediate effect observed, as 
well as those changes which take place more slowly ; and lastly, 
the liipiid having been allowed to dry under cover, is again sub- 
mitteil to examination. The reactions thus produced may take 
place instantaneously, quickly, or slowdy, ami tliey may show them- 
selves on the surface of the glass or liquid, or in the body of the 
liquid itself. If crystals arc formed they may float, lie flat on 
the glass, or stand up in the fluid as corn on the ground. In the 
dry spots, also, they may he found on the glass, or projecting 
from it. It i& this variety of place and position that renders the 
binocular niicroscojie so important, and even essential; for it is 
no exaggeration to say that a microscopic crystal is not fully seen 
till it is viewed by this instrument. In using reagents which 
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consist of saline solutions, two most important precautions should 
never be neglected. The solution should be of 
a defined strength, and the form of the crystals 
which it leaves on evaporation should be pre* 
viously ascertained. These crystals, with very 
rare exceptions, will bo found forming part 
of the dried spot. For most test-solutions 1 A 
part by weight in 100 is a suitable strength. / \ 

In some cases, perhaps, it may be well to / \ 
cover the drop of liquid with a disk of thin / \ 
glass, and to apply the reagent to the margin. / • 

3. Ths method of sublimation . — This 
method, always largely used in testing for 
poisons, has lately acquired a new and in- 
creased importance from the interesting dis- 
covery of Dr. Helwig, of Mayence,* that 
the alkaloids, when sublimed in the manner 
which I recommended some years sincef for ar- 
senic, corrosive sublimate, and other inorganic 
poisons, also yield sublimates, some of which 
are eminently characteristic in their microscopic 
forms and in their reactions. In attempt- 
ing to verify the statements of Helwig, 1 have 
seen reason to modify his method, and to ex- 
tend it to a much larger class of objects. (G.) J 

The simplest form of sublimation is with the spirit-lamp and 
platinum foil. It deals with small quantities of matter, and 
afibrds many useful indications. Some poisons, as arsenious acid, 
corrosive sublimate, oxalic acid, and cantharidino, are sublimed 
without residue; others, such as the alkaloids, change colour, 
melt and deposit carbon, and some others undergo no characteristic 
change. Another method of sublimation commonly practised 
consists in the use of the spirit-lamp and test-tube, and this, in 
certain cases, as in those of arsenious acid, corrosive sublimate, 
and the metals arsenic and mercury, has the twofold advantage of' 
exhibiting the changes caused by beat in the poison itself as well 
as the character of the sublimate deposited on the higher part of 
the tube. When this .method is practised, great care should be 
taken to avoid soiling the inside of the tube in introducing the 
substance under examination. This may be done either by using 

• * Das Mikroskop in der Toxikologie,* 1866. 
t Beale’s * Archives,* No. iii. 1858, 

% See ' Pharmaceutical Journal,’ June to October, 1867; and * Journal of 
the Ko^ol Microscopical Society,’ January, 1866. 
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a smaller tube with funnelled mouth, or hy folding a narrow slip 
of paper lengthways, placing the substance at one end of the 
groove, introducing the paper care- 
fully into the tube held horizon- 
tally, and then raising it with like 
care. Ihit an easier and simpler 
plan consists in placing the sub- 
stance in a short inner tube, and 
dropping this into the reduction- 
tube, as in fig. 47. To this metliod 
there is the obvious objection that 
the sublimate, as deposited on the 
inner surface of a round tube, is 
not in a favourable state lor micros 
8cx)pic examination. This considera- 
tion led me to propose the modified 
plan figured in the annexed engrav- 
ing. Take a small, clean, dry spe- 
cimen-tube, rt, about twice the 
length and .size shown in fig. 48, 
]ilace it in a hole in a slab of porce- 
lain or brass, b, and hold it ui)right. Place the substance to 
be sublimed at the bottom of the 
tube. Then liold a disk, <?, of thin 
crown glass of the size of a shilling 
in the llamc of the spirit-lamp till it 
is quite dry : place it over the moutJi 
of the tube, and inimcdiat(?ly apply 
the point of the llame of the lamp 
st eadily to the bottom of the tube, 
till the lower surface of the glass 
disk shows a sublimate. Then with- 
draw the lamp, and repeat the 
o])eration with other disks. Place tljo disks in succession in a 
wooden holder as in fig. 4D, and examine them under the micro- 
s(^ope, using reagents if desirable. Another method, to which 
late discoveries have given great importance, consists in the use 
of a flat slab of ]iorcelain in lieu of the specimen -tube. A crucible 
cover supported on a retort-holder answers the purpose well. The 
substance to be examined is placed on the slab . (a), fig. 50, in 
the centre of a ring of glass (/>), the glass disk (c) dried in the 
flame is made to rest on the ring ; the flame of the lamp is then 
steadily applied to the under surface of the porcelain, and the 
sublimate is received on tlie under surface of the disk. The 
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Vig. 49. 


spirit-lamp is . then withdrawn, a fresh disk applied, and the 
operation repeated. When this simple opmtion 
is carefully performed, no part of the sublimate 
escapes. But as it may be well to guard against 
such escape when dealing with very small quan- 
tities of matter, and some operators accustomed to 
the test-tube may prefer some modification of it, 
the following is suggested : — Draw out a small 
tube of green glass a a! into the form, shown 
in fig. 51 ; dry the tube by passing it repeatedly 
through the flame of the spirit-lamp. Introduce 
the substance to be sublimed into one of the open 
ends of the tube, as at h. Seal the tube at a, 
and shake the slips down to the sealed end. Place 
tlie tube in a good side light, and, after heating the 
capillary portion, apply tlic flame of the lamp steadily 
to the end. When the sublimate shows itself, as at c, draw off and 
seal the capillary tube at d 



Fig. 50. 


h..X 






d and mount it for the 
microscope in the manner 
shown in fig. 52, which 
represents a card the size 
of the common glass slide 
with a central aperture 
enlarged by side cuts. The capillary tube c d, rests on a perforated 
lab(fi gummed to the back of the card, and is confined to its place by 

Fig. 61. 


A 


a. 


the slips of gummed paper a a. Write a memorandum of the date 
and circumstances of the reduction on the card. As the sides of the 
capillary tube c d are exceedingly thin, they ofler no impediment 
to an examination of the stain 5, with the higher powers of the 
microscope, especially if for the round glass tube we substitute a 
flattened glass tube with long oval section. But the simple 
method of procedure described above (fig. 50) is the one that has 
the greatest value as a mean^ of diagnosis ; for it combines the 
advantage of the platinum foil with that of the reduction tube, 
inasmuch as the white surface gf ])orcelain seen through the 
glass disk shows clearly the direct effect of beat, while the disk 
carries the sublimate in a form admirably adapted to microscopic 
examination, and the subsequent use of reagents. To show the 
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delicacy of this method, and also that it is not to be objected o 
as occasioning any loss of material, let it suffice to state that a 
characteristic sublimate may be obtained from the ten thousandth 


Fig. 62. 


a 

— 



a 











of a grain of strychnia, and much less than the hundredt i o a 
grain of the powder of cantharides. 

But it is possible to add greatly to the diagnostic value o us 
method by a simple arrangement for noting the temperature a 
which changes of form and colour, and sublimation itself occur. 
This may bo effected by substituting for the porcelain slab a disk 
of copper with a hollow nipple made to receive a thermometer 
indicating degrees of heat up to 600° Fahr. or more. The sub- 
stance to be examined is to bo placed on a fragment of micro- 
scopic glass, the glass on the copper disk, the glass nng aroun 
it, and the disk of glass upon the ring. The flame of the spin - 
lamp is then to be steadily applied to the under surface ot t le 
copper at a point equidistant from the substance itself and t e 
thermometer. This arrangement will be readily understood by 
reference to fig. 53. 

The following are examples of the application of this method 
as a diagnostic of some of the most active poisons in such small 
quantities as the hundredth of a grain or less, supposed to be re- 
duced to powder : — 

a. Corrosive sublimate, no cliango of form or colour, sublimes 
at 200° ; will melt at a liiglier temperature. Cantharidine, no 
change W form or colour, sublimes at 212° ; will melt at a 
higher temperature. Calomel, no change of form or colour, 
sublimes at 240° Arsenious acid, no change of form or colour, 
sublimes at 280°. Corrosive sublimate, caiitharidinc, and arsenious 
acid yield crystalline sublimates consisting respectively of groups 
of needles, groups of plates and prisms, and octahedra. The sub- 
limate from calomel is amorphous, 

I, Tartar emetic decrepitates at 380°, sublimes slowly and 
scantily at 480° and chars at about 550°. 





SUBLIMATION. 


407 


Fiar. 53. 




r. Sirychnia . — No change of form or colour till suhlimation 
at 345'^; at 430° melts, d«irkena, and deposits carbon, still yield- 
ing sublimates. Morphia^ no change 
of form or colour till 330°, when it 
sublimes, melts at 340°, darkens and 
deposits carbon, still yielding subli- 
mates. 

d, DigitaHne. — Darkens, then 
melts and sublimes at 310°. Aconi- 
tine melts at 140°, changes colour 
at 280°, sublimes at 4<00°. Atro- 
pine melts at 150°, sublimes at 280°. 

Vcratrine melts at 200°, sublimes at 
300°, yielding isolated crystals. 

Of the method of sublimation con- 
ducted in the manner just described, 
with or without the thermometer, it 
may be observed further that it is ap- 
plicable to the following distinct pur- 
poses : — The direct sublimation of 
wliite powders or colourless crystals ; 
the sublimation of deposits from 
solutions ; tlie separation of active 
volatile poisonous principles from pow- 
ders which contain them as consti- 
tuents or admixtures. The following 
are given as illustrations; — Take a 
crystalline speck of strychnia. It wdll 
yield a distinct white sublimate. Take 
such a quantity as the yoyth grain. 

It will yield several successive subli- 
mates before and after melting. From 
the thickest of these proceed to obtain 
secondary sublimates. Dissolve a grain 
of arsenious acid in an ounce of distilled 
water ; evaporate a drop on a slab of 
portielain and sublime the dry residue. 

Take the yj^th grain of powdered 
cantharides. It will yield a well-marked sublimate, rendered 
very distinct if moistened with a drop of ether. Take a drop of 
the liquid used for browning gun-barrels, which consists of corro- 
sive sublimate, muriate of iron, a salt of copper, and spirits of 
wine : evaporate it to dryness. It is crystalline, as seen under 
the microscope. Sublime off the corrosive sublimate, leaving the 
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suIIk of eojiper and iron bobind. Identify the corrosive gnblimate 
by, its erystaUiiiG form, and by its reactions with ininimnm droj)s 
of li(j[uor ][)otJ»ssie, and iodide of potassium. Then dissolve the salt 
of copper with liquor ammoniac, yieldinpf the characteristic blue 
solution. Wash with distilled water, and dry ; and identify the 
salt of iron by the Prussian-blue test. 

4. Liquid reactions on dried «jt?o/«.~The dry spots obtained 
by sublimation and by deposit from solutions often consist of well- 
defined and hipjhly characteristic crystals. lint these crystalline 
forms may hai)i)cn to be common to more than one sublimate or 
de])osit, or they may be imperfectly developed or perhaps replaced 
by amorphous forms. And here liquid reagents may be used with 
great advantage j and, as the constituents of the dry spot, even 
when very small in quantity, are in a state of concentration, the 
results are highly satisfactory. When, for instance, the sublimates 
of strychnia and corrosive sublimate do not happen to contain cha- 
racteristic crystalline forms, their true character is at ofice deter- 
mined by the addition of the smallest drop of the appropriate 
reagent ; and with ju'oper care, there is noilnng to prevent the 
npplicaiion to the same s))ot of’ all the reagents that have been 
found to give clmract eristic results. To the apjdication of these 
minute quantities of liquid, the pipette and spatula, already re- 
comnicuded, readily lend fhemselves. The smallest visible speck 
of liquid may be taken from the drip of a pij)ette with the fine 
point of the spatula (figs. 45 and -in, pp. 402, 405). 

5. CrtfstaUine forms. — (Vystals play a very important part in 
the deteetion and identification of minute quantities of poison, 
whether they aie obtained by subliniation, by deposit from solu- 
tion, or by reaction of li(juid with liquid, or of liquid with dry 
spot. T^ow, crystalliue forms, however obtained, are subject to 
mi^ificatiuns, with the nature and causes of which we ought to'be 
acquainted. Fortunately, the crystals most interesting to the 
t.(jxicologist are few in number; the most important being the 
octftliedron (the typical form of arsenious acid), the tetrahedron 
(one of the two forms obtained from solutions of tartar emetic), 
prisms, si.\ -sided (morjibia), four-sided (strychnia and oxalic acid), 
})latcs (cantbaridine), and needles (corrosive sublimate). As a 
general rule, the octahedron and tetrahedron are isolated and de- 
tached, while the rest arrange themselves in groups, presenting 
the utmost variety. But even the detached octahedra are subject 
to modifications of position and imperfections of structure, which, 
without some explanation, might lead to difficulties in diagnosis. 
As the typical crystal of a most important poison (arsenious acid) 
these modifications and imperfections, with tlie exceptional forms 
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to be found in almost every group of crystals, may be advan- 
tageously .considered. 

The regular octahedron U' shown in outline in fig. 54 j as it 



appears when a glass model of it is seen with a triangular facette 
in advance, in fig. 55 j and as cleft by a plane parallel to two of.^ 
its sides in fig. 66. It consists of eight equilateral triangles 
joined at their edges ; and a section passing through tour edges, 
so as to divide the crystal into two eqtial. parts, shows a perteet 
S(piare. The section shown in fig. 56 also divides the crystal 
into two equal parts, each of which has an equilateral triangle 
for one face and a hexagon for the other. The entire crystal 
presents itself under difliTCut aspects, according as it adheres by 
an angle, face, or edge, and the light traverses, or is retlocted 
from it. In opaque models, or in groups of crystals seen by re- 


Tig. 57. 



fleeted light, two, three, or four sides only are displayed as in the 
annexed illustrations (fig. 57). But when the light is trans- 


Fig. 68. 

mitted through the ciy'stals, these forms are modified and dis- 
guised by such shadows as those shown in fig. 58. It is not often 
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that the eight sides of the octahedron are visible, as in the fifth 
of tjhc series, in which the three receding triangles and three dark 
triangular spots represent six sides, and the two parallel equi- 
lateral triangles, the seventh and eighth. Sometimes the octa- 
hedron, instead of being moulded on a square, is built on an 
oblong, assuming the form shown in fig. 59. 

In most groups of crystals these forms will 
’ be recognised ; but it should be understood that 

O thc octahedron is not always perfect. Its angles 
may be truncated, sometimes one, sometimes more 
than one, sometimes all. Its sides may also be 
indented and its angles rounded, so as to resemble 
a trefoil (fig. 60). 

Again, the half crystal formed by the section indicated in 
fig. 56, like the entire crystal, may present itself in many dif- 
ferent attitudes : — 1, as a simple equilateral triangle ; 
‘ 2, as an equilateral triangle resting on half the ad- 

V .pining triangle as a base ; 3, as a simide hexagon ; 

4, as a hexagon witli three small equilateral triangles 
in shadow ; 5, as a truncated eijuilatcral triangle ; 
6, as a figure having the appearance of a triangular 
prism (fig. 61). 

Fig. fil. 

i Z 3 


o 


These half crystals, by the juxtaposition of their correspond- 
ing parts, constitute twin-crystals, or macltSy as in figs. 62 and 
63, Rectangular prisms, of which fig. 64, 



faithfully drawn from a photograph, contains 
two specimens, are of less frequent occurrence. 
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Plates various in form, size, and thickness are also very com- 
mon in some specimens (fig. 65). 


Fig. 66. 



The rhombic dodecahedron, in the various positions shown in 
the first four of* the figures aiinexed (fig. G6), and the macles, or 

Fig. 66. 

twin -crystals, depicted in the fifth and sixth, go far to complete 
the history of the crystal of arsenious acid taken as an example 
of a crystal of definite form, putting on appearances the most 
various through difference of position, imperfect develoinnent, 
rotation of half crystals, and modifications of form in harmony 
with the cubical system to which it belongs.* 


Fig. 67. 

1 . 2 . 3 . 



Another crystal which has a certain medico-legal interest, 
from being present in some deposits from solutions of tartar 
emetic, is the tetrahedron, shown in outline in (1) fig. 67, together 
with the alternative form, consisting of a cube with its edges 
removed, as at 3. 

The tetrahedron consists of four equilateral triangles, joined 
at their edges, and presents itself very constantly in the manner 
shown in the shaded crystal (2, fig. 67). 

• Those who desire fully to understand, or clearly to explain, the crystals 
of arsenious acid, should study them on the large scale in octahedra of wood 
and glass, referring to the ‘ Mineralogy and Crystallography’ of Tennant and 
MiichcU, and using the binocular microscope. 
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The remaining crystals witli which we have to deal in medico- 
legal inquiries, are chiefly the prismatic forms and plates which 
figure 80 largely among the sublimates and deposits from solu- 
tions of the alkaloids. Those most deserving of notice are : 

Fig. 08. 

1- 2. 3. 



7 

i 

7 





1, the rectangular four-sided prism of strychnia; 2, the six- 
sided prism of moqdiia ; 3, the right rectangular prism of oxalic 
acid and sulphate of zinc. 

The cubic crystal of iodide of potassium and common salt 
(1, fig. 6y), the deep six-sided y»l!\tes of strychnia, as deposited 
from solutions in benzole (2), the jwntagonal dodecahedron found 
in the same dej^osits (3), and the deep scjuare plates of bichromate 
and ferroeyanatc of jjotnsh (1), arc also worthy of attention. The 
rhomb (5) is of less medico-legal interest. 


Fig. «y, 

1 2 . 3 . 4 . 6 . 



The ery.stals obtained by sublimation of the alkaloids, from 
their solutions in various menstrua, and from their reactions; 
indeed crystals from every kind of solution, are subject to great 
variation in form and grou])iug. 

The causes, of whieb it is most important to take note, as 
determining the forms of crystals, are temperature, quantity of 
material, and strength of solution. Of temperature^ it will suf- 
fice to observe that sometiraes, as in the case of sublimates of 
arsenions acid, it will determine whether a deposit shall be crys- 
talline or amorphous, in others, as in solutions of common salt, 
whether the crystals shall be cubes or octabedra; of quantity, 
that, in the case of the sublimates of the alkaloids, it has been 
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recognised that the smaller the quantity the more defined the 
crystals; of strength of solution, that this will of itself some- 
times determine the form of compound crystals, as in the case of 
bichromate of potash, which, in strong solution, yields a deposit 
of deep plates and prisms, in weak solution, of a tU*licate arbo- 
resccnce. (wSec Bichromate of Potash.) So important is this 
cause of variation, that I have thought it expedient throughout 
tliis work to indicate the strength of the solution to he tested, as 
well as of the reagent, adopting for both, as most convenient, the 
same fraction of one per cent. This precaution is, at least, as 
necessary as affixing to microscopic objects the scale of enlarge- 
ment. (G.) In the case of crystals forming under the micro- 
scope, dillbreiit forms of crystal will dcvelope themselves in a 
deep undisturbed drop and in a thin layer. 

6. Spectrmn-nnalgsk, — This elegant and delicate method of 
detecting and identifying minute quantities of matter has already 
been described (p. 325) and applied to distinguish the dissolved 
colouring matter of the blood, whether ]mrc, or acted on by 
reagents, from colouring matters liaving the same tint. Of the 
extreme delicacy of this method there can be no doubt ; but it is 
one reqyiring for its successful and safe application practised skill 
and great care, and cases must l)0 extremely rare in which other 
more simple and ready methods having failed, we should feel 
compelled to resort to this.* 

To complete the actcount here given of tlie methods of analysis 
applicable to the detection of minute quantities of poison, some 
notice ought, perhaps, to he taken of the use of polarized light, 
and of the facts relating to Jlmrescence, Of the extreme delicacy 
of the tests arising out of tlm aj)plication of these phenomena, and 
of their high value when applied by skilful and practised persons, 
there can he no doubt; but the descriptions and explamitiouK 
necessary to enable the student to aj)ply them w'ith safiity would 
occupy more space than is consistent with the plan of this work. 
For clear explanations of thcvsc optical phenomena, the reader is 
referred to Miller’s ‘ Elements of Chemistry,’ Part I. 

• The reader is referred to Professor Beale's ‘ How to Work with tlu- 
Microscope,’ 4th edit. p. 218, for a paper by Mr. Sorby himself. Alsti to ‘ Tho 
Microscope, its llistory, Construction, and Application,’ by Jabcz Hog)?, 
sixth edition, p. 119 and p. 735, for a full description of the instrument. Sec 
also the ‘ Proceedings of the Royal Society,* vol. xv. No. 92, for a p.aper by 
Mr. Sorby, explaining his scale of measurement; and the ‘Pharmaceutical 
Journal,* Feb. 1862, for a Ijccture on Spectrum Analysis, by Prof. W. A. 
Miller, M.D.,V.P.R.S., for a condensed history of the origin and progress of 
hisinteresting method of research. 
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COIUIOSIVES. 

I. THE MINERAL ACIDS. 

SULPHTTEIC, NITRIC, AND MURIATIC. 

II. THE ALKALIES AND THEIR CARBONATES. 

POTASH, SODA, AND AMMONIA. 

The mineral, acids, witii tiie alkalies and their carbonates, make 
up together a well-defined group of simple corrosives — that is to 
say, of poisons of which the symptoms arc due solely to energetic 
local action. They have no specific remote ellects ; and in this 
they difier from the metallic corrosive poisons (the chlorides of 
mercury, antimony, and zinc, and the nitrates of mercury) ; from 
oxalic acid in strong solution ; and from phosphorus and iodine 
in substance. 

I. THE MINERAL ACIDS. 

In the five years 1852-5G, 77 eases of poisoning by these 
acids were registered, of which 73 were by sulphuric, 2 by nitric, 
and 2 by muriatic acid. 

Poisoning by the mineral acids is not often a homicidal act; 
but they are sometimes given to adults in place of medicine, or 
poured down the throat while they are, asleep or intoxicated ; and 
more frequently to young children by their mothers or nurses. 
In infants the act is homicidal, in children either homicidal 
or accidental, in adult.s generally suicidal. The mineral acids 
have also been administered otherwise than by the mouth. 
One acid (the sulphuric) has been injected into the vagina, 
another (nitric acid) has been poured into the ear. 

These acids are also sometimes used to disfigure the person, or 
destroy th6 clothes, or to imitate the destructive action of moths. 
The sulphuric acid is the one commonly chosen lor the work of 
disfigurement. 
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The Mineral Acids have the following familiar properties : — 
they char and destroy organic matters ; discolour, and corrode, or 
injure, tlie texture of black cloth; redden vegetable blues; and 
alter or discharge the colour of dyed articles of dress. 

The symptoms common to these acids are : — a sour taste and 
burning jmiu in the mouth, throat, and gullet, immediately after 
swallowing the acid, followed by excruciating pain in the stomuch, 
eructations, constant retching, and vomiting of a brownish or 
blackish matter containing blood, coagulated mucus, flukes of 
epithelium, or portions of the lining membrane of the gullet and 
stomach. The act oilswallowing is painful, or even impossible, 
and there is intense thirst. The bowels are costive, tlie urine scanty 
or suppressed, and the patient is teased with constant tenesmus and 
dysuria. The pulse is generally small and frequent, the respiration 
catching, and sometimes laborious, and the countenance expresses 
intense anxiety. In some cases the acid passes into the windpipe, 
and causes a harassing cough, with croupy respiration and hoarse 
voice, and the accumulation of tenacious mucus discharged with dif- 
ficulty, and threatening instant suffocation. The lips are shrivelled, 
and blistered or excoriated, or they present spots of the charac- 
teristic colour of the acid bordered with red ; the cheeks and chin 
are also spotted, and discoloured streaks run from the angles of 
the mouth. The inside of the mouth is white, shrivelled, and cor- 
roded, brown or yellow, and the teeth loose and discoloured. The 
tongue is sometimes white and polished, sometimes discoloured. 
Distinct marks of the acid are also commonly found on the neck 
or fingers, and on the clothes; and the vomited matters, if rejected 
on a limestone pavement, cause eftervescence. In fatal cases, 
death is generally preceded by symptoms of collapse, the intel- 
lectual faculties remaining clear to the last. Some patients die 
convulsed, others suffocated. Severe nervous symptoms, such as 
trismus, tetanus, epilepsy, and delirium are occasionally present, 
and rashes sometimes appear on the skin. 

These poisons may destroy life in such small quantities as one 
or two drachms, and in such short periods as two hours or less. 
But the patient may linger for days, weeks, or months. In 
chronic cases he is feverish ; has a dry skin and frequent pulse ; 
occasionally vomits his food mixed with flakes of false mem- 
brane, or portions of the lining membrane of the gullet and 
stomach, similar flakes being sometimes discharged from the 
bowels; and suflers from salivation with foetor of the breath. 
'I'he belly is teiise ; the breathing short and difficult ; there are 
pains and cramps of the limbs; digestion is impaired; all the 
functions of the body languish ; extreme emaciation supervenes ; 
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and death happens in a period varying from a fortnight to soaie 
months. 

Other patients recover imperfectly, to become dyspeptic valetu- 
dinarians for life, llather less than half the number of adults 
recover conapletely. 

The acid may not reach the stomach, but affect the throat, 
gullet, and windpipe ; or it may act only on the windpipe, causing 
death by suffocation. 

The mineral acids have l^ecn injected into the bowels or yvomb, 
or poured into the (jar ; and ija all these ways have proved fatal. 

TIkj post-mortem appearances commo|^ to the mineral acids 
are the following : — I'he lips, chin, and other parts of the body 
arc marked by the acid in the manner just described. The lining 
membrane of the mouth, tongue, and throat is white, yelloijf, or 
brown, shrivelled and corrcKled; and sometimes coated as with 
w'liite paint. Portions of the tissues are highly inllamed; ^me- 
times they are gangrenous, sometimes corroded. The epiglottis 
may be contracted or swollen, the rima glottidis contrac^ted, and 
the larynx inflamed. The gyllct presents the same appearances 
as the mouth aud throat, and it is common to find its lining 
membrane more or less extensively detached. (See fig. 72, p. 
428 ) SometiiiKJs it presen t®^ the peculiar wrinkled and w’orm- 
oaten appearance shown in fig. 71. In rare cases it becomes the 
seat of ulceration, and is perforated. Occasionally it entirely 
cscai)es. The stomach is usually distended wdth gas, and filled 
with a yellow, brown, or black glutinous liquid, which also extends 
into the gullet and comniHiicement of the small intestines. The 
lining membrano is highly inflamed, its vessels are minutely 
injected w’itli black blood ; as in fig. 7S, p. 428, or black blood is 
cxtraviisated into its sid)stance; the rugro are softened, and ex- 
tensive destruction of its coats, ulceration, and perforation, are of 
fn'quent occurrence. The pylorus is commonly contracted. 
When perforation takes place, the apertures are generally circillar, 
situated at the posterior part of the organ, and surrounded by 
inflstmmati(in and black extravasation. The duodenum presents 
appearances similar to those found in the stomach. The peritoneal 
surface of the viscera, even where there is no perforation of the 
stomach, is highly inflamed, and coated with coagulablo lymph. 
When the contents of the stomach escape into the cavity of the 
abdomen thqy act upon the viscera, and impart to them a peculiar 
unctuous feel. The inflammation may extend into the chest, and 
the thoracic surface of the diaphragm become cei^ted with lymph. 
The blood in the large vessels is often found firmly coagulated. 
The urinary bladder is generally empty and contracted. 
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Exceptions to the general rule of the post-mortem appearances 
are mnncrous, arising either from the strength and quantity of 
the acid, the full or empty state of the stomach at the time, or 
the part of the alimtnitary canal which the poison reaches. Tt 
may not })ass beyond the mouth, it may not enter or pass the 
stomach, and its action may be limited to the upper part of the 
windpipe. 

The diar/nosif! of poisoning by the mineral acids is easy. The 
sour taste, the immediate commencement of the syni]>toms, tlie 
extensive disorganization of all the parts with whieli the sieid 
comes ill contact, the absence of diarrhoea, the stains on the skin, 
and the injury to the clothes, form a combination not to he attri- 
buted to any other cause. In the great majority of (Mscs, both 
symptoms and post-mortem appearances are decisive of tlieinselves, 
hut when coinhined they leave no room for doubt. In almost every 
iiistanco additional evidence is afforded by chemical analysis, 

Trealmeni, — I'lio heat antidote w-onld he calcined magnesia, or 
tVie carbonate, mixed with watei^w with milk and w's ter, Ilut as 
these are iKJt likely to be at hand, chalk or whiting, the plaster 
from the ceiling or wall of an apsntnient, milk, oil, or soap-snds, 
or soda or potashes, mixed freely with water, should be given 
without delay. Milk, irmcilagiuoua and oily drinks, and dilute 
alkaline solutions, should bo given freely and fm]uently for 
several hours or clays. 

I’lic corroded and softened state of the parts would forbid the 
use of the stomach-pump, even if it were possible to introduce it. 
If the patient is quite unable to swallow, a cautious attempt may 
be made to introduce the tube into the msophagns beyond the 
obstruction. Tlie subscTpient treatment must depend on the 
nature and severity of the symjitoms. Leeches to the pit of the 
stomacli are likely to utford relief, and, if grateful to tlie pitient, 
ice in suhstance, or iced drinks may be jirescrihed. Tlie bowels 
must be kept open at first by injections of thin gruel, and as soon 
as aperients iqipear safe, by castor oil, previously , w’cll -mixed wdth 
about twice its quantity of hot milk, and given cold. Excori- 
ations on the surface must be treated as burns. 

I. sULi'iiuuTG ACID. {Oil of Vitriol.) 

In the five ;^ears 1852-56, sulplinric acid was credited w'itb 73 
out of the 77 deaths attributed to the mineral acids, , and it takes 
the filth place among the poisons in order of frequency. 

Tlie strong acid is .sold by druggists and oilmen as “oil of 
vitriol’* to blacking-makers; and the dilute acid as “vitriol,” 
“ spirit of vitriol,** or “ essence of vitriol,** for cleaning utensils of 

E £ 
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copper or brass, at the small cliarfje of \d, for four ounces, or 2id. 
or the pound. In medicine, the strong acid is used in the 
euro of ringworm, and the dilute acid is often prescribed as an 
internal remedy. In the arts the acid is largely used for various 
purposes, and, among others, for the manufacture of other chemi- 
cals ; and, as the impure specimens of the acid sometimes contain 
large quantities of arsenic, that poison is often found in drugs 
and chemicals as an impurity. 

For medico-legal purposes, we have to examine the acid as — 
1. The sinmg acid. 2. The dilute acid. 3. In slahis on cloth, 
4. In organic mixtures, 

1. Strong Sulphuric Acid, 

A licavy oily liquid, not fuming, colourless when pure, but, as 
found in commerce, of a light brown tint. It chars organic 
matter, and, when added to water, gives out heat. When heated 
with copper turnings, sulphurous acid is given off’, which 
liberates iodine from iodic acid. It developes colours with seve- 
ral of the alkaloids, with or without the aid of heat. With 
voratrine it turns first yellow, then, after a time, crimson, which 
colour is immediately produced by warming the acid. This is a 
characteristic reaction of the free acid. With meconine it strikes 
when warmed a clear blue. 

2. Dilute Sulphuric Acid, 

A colourless liquid, of a strong acid tuste, which reddens litmus, 
and chars pjqjcr when dried,* and gives with a solution of nitrate 
of barium a white precipitate, insoluble in nitric acid ; wdiich pre- 
ci])itate being collected, washed, and dried, mixed with black 
flux, and heated on eliurcoal in the reducing flame of the blow- 
pipe, is converted into the sulphide ; and this, moistened with 
dilute hydrochloric acid, gives off suljdiuretted hydrogen. By 
this threefold process an acid liquid is proved to contain sul- 
phuric acid ; but not necessarily as free acid. It may be a con- 
stituent of a supersulphute, such as alum ; or of a neutral sul- 
phate, such as Epsom salts, with some other free acid in excess, 
'fhe presence of a saline ingredient may be verified by evaporat- 
ing the acid liquid ; and the volatile acids, such as the acetic 
and hydrochloric, may be separated by distillation, and identified 

* This charring property is so remarkable as to constitute a test. If a strip 
of filtering paper be dipped in a liquid containing a single minim of the strung 
acid to 800 or water, and then dried before a lire without scorching the 
paper, the part touched by tlie acid becomes black and brittle, llydroehloric 
acid has the same property, though in a lower degree. 
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by appropriate tests. Wormley recommends veratrine as the 
best test for the free acid, and one in every respect superior to 
liungc^’s cane-sugar test. If a fragment of the alkaloid be 
dropped into a liquid containing as little as the one-thousandth of 
a grain of the free acid, and dissolved by the aid of heat, it forms 
a colourless mixture, which, evaporated to dryness, leaves a de- 
posit with a fine crimson border. 

3. Stains on Cloth. 

The strong acid stains black cloth, first red, then brown, and 
corrodes it. The stain continues moist for months or years, and 
has an acid reaction. The dilute acid proc^uces the same change 
of colour, and less corrosion ; -hut the spots are dry. 

To detect the acid, the stained fragment of cloth must be 
boiled in a small quantity of distilled water, the liquid filtered, 
and tested for the free acid. A drop of the filtrate should be 
evaporated on a glass slide, and if a visible stain remains, it 
should be examined for saline matters, and an unstained portion 
of the same cloth should be examined in the same way. 

Clean linen and cotton ‘fabrics corroded by the acid^may be 
submitted to destructive distillation in a reduction-tube, in the 
mouth of which a slip of filtering paper, moistened with solution 
of starch, and sprinkled with iodic acid, is ])laced. The released 
iodine reveals its presence by the blue iodide of farina. This 
process is not applicable to woollen textures, which contain sul- 
])hates, to the coats of the stomach, or to its contents. A parallel 
ex])eriment should always be made with an unstained portion of 
the same material. 


4. Organic Mixtures, 

Liquids containing organic matter, such as tea and coffee, beer 
and porter, if thick or turbid, must be boiled with distilled w ater, 
and filtered througli pai)er supported by muslin ; if clear, they 
may be filtered at once. The coloured precipitate thrown down 
by nitric acid and nitrate of baryta is to be collected, boiled in 
strong nitric acid, to destroy the organic matter, and converted 
into sulphide of barium, as above. 

The contents of the stomach, or the vomited matters, will have 
a strong acid reaction if no antidote has been given ; but if the 
case has received medical treatment, or the patient has simvived 
some time, they may bo neutral or even alkaline. 

a. If they have an acid reaction, it is probable that they contain 
a free acid, which may be the sulphuric, or one of the two acids 
usually found in the stomach, the acetic and hydrochloric. These 

* £ £ 2 
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acids may be separated by distilling the filtered liquid (see Hydro- 
chloric Acid), till it has the consislcncc of a thin syrup. If the 
tests for hydrochloric and acetic acids give a negative result, the 
litjuid in the retort must be diluted, filtered, and tested for sul- 
j)huric acid. If, however, the produce of distillation contains 
either acid, wo dilute the liquid, and continue the distillation, 
adding fresh water if necessary, till all trace of these acids dis- 
appears. The fluid remaining in the retort is then to be tested 
for sulphuric acid. 

If the fluid has an acid reaction, and also leaves a saline deposit 
on ovajioration j and the result of distillatioti proves that the free 
acid is the sulphuric, we are dealing cither with a supersulphatc, 
such as alum, or with a sulphate, such as Epsom salts, combined 
with free sulphuric acid. In the latter case, we add carbonate of 
bai’yta till ell’ervesccncc ceases, and calculate the quantity of free 
acid iVom the weight of the resulting sulphate of baryta. 

h. If the organic matters have an alkaline reaction, or are 
neutral, they must be boiled in distilbnl water, and Altered ; the 
testa being applied to the Altered liquid. 

If enrbonuto of lime has been given as an antidote, the 
resulting sulphate must be dissolved by boiling with nitric acid. 

If the quantity of acid discovered by any of these proct?sscs is 
very small, there is no proof that it has been swallowed ; for the 
sccia^tions of the stomach always contain a small quantity of neu- 
tral sulj)hate8. Nor does the discovery of a neutral sulphate, 
such as the sulphate of magnesia, prove the administration of 
free sul])huric acid, for the salt it>elf may have been given as an 
aperient. The discovery of sulphate of lime, however, by proving 
the administration of sulphuric acid, and the subsecjiiciit use of 
chalk as an antidote, would he as conclusive as the finding ol‘ the 
free acid. 

I5ut where the characteristic appearances of poisoning uith 
Bidphnric acid are present, chemical analysis becomes superliuous. 
It can bo required only in those rare cases in which the acid 
taken w'as so dilute as not to occasion any characteristic post- 
morlem appearances. 

Sulphuric acid has been detected in the blood and also in parts 
of the body to which it must have been conveyed by the circula- 
tion— in the peritoneum, pleura, heart, and bladder, and even in 
the liquor amnii, and body of the feetus. 'i'ho milk of nurses 
taking the acid has produced disordered bowels and convulsions 
in the infants suckled; and in one case* the matters voided from 
tlio LowcIb were found to corrode the napkin. 

* ‘ Medical Gazette,' vol. i. pp. 710 and 756. 
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Quantitative Analyah . — Use for this purpose the precipitated 
8ulj)liate of bafryta, boiled in pure nitric acid, washed and dried. 
100 parts of the sulphate contain 41^ of the strong acid. 


SYMPTOMS, POST-MORTEM APPEARANCES, AND TREATMENT. 

Symptoma . — Those already described at p. 415, but severe in 
proportion to the strength and corrosive properties of the sicid. 
Severe nervous symptoms are soinetiines present, such as locked- 
jaw, rigid spasms of the extremities, epilepsy, and delirium. 

Diapnosifi . — The dark-brown stains on the skin, and the moist 
brown corroded stains on black cloth, are characteristic. 

Post-mortem appearances. — Those described at p. 410 ; but 
tlie disorganization greater, and perforation more frequent (about 
a third of the cases), than in poisoning by the other mineral 
acids. The colour of the epithelium and mucous membrane 
dark-brown or black, as if charred ; while in cases of poisoning 
by nitric acid it is more commonly yellow or green. When 
thickly coated with mucus, the lining membrane of the mouth 
and alimentary canal seems smeared wdth white paint. This is 
the effect of the acid on the secretions of the canal after death 
(Dr. Chowiie). The post-mortem effect on the mucous membrane 
itself is to render it yellowish and brittle, to bleach the muscular 
and peritoneal coat, and to char the blood in the vessels (Orfila). 

Fatal dose. — In the adult, one drachm: in an infant five 
weeks old, half a drachm. Four ounces have been swallowed by 
an adult without fatal consequences. 

Fatal period. — Shortest one hour : in a child “ almost imme- 
diatelyP Life may be prolonged for several days, weeks, or 
months, up to the limit of two years. Average. — In cases that 
prove fatal in 24 hours, about 10 hours. 

Mortalilg. — Almost all infants aud young children. In adults, 
two-thirds of the cases.* 

Treatment. — That already described at p. 417. 

• The following are the results of several eases reported in the English and 
Foveign Journals; — 

Of 36 cases (the ma^jority females)— 26 were fatal (all the children and 18 
adults), and 10 recovered (all aduUs). 

Of 31 cases— 20 were suicidal, 3 homicidal (aH young children), aud 8 acci- 
dental (2 of them children). 

Among adults, both iu accidental and suicidal poisoning, there was 1 reco- 
very to 2 deaths. 

Of the 26 fatal cases, 10 lasted a day or less ; 6 more than a day and less than 
a w’cek ; 3 less than a fortnight; 1 from a fortnight to three weeks ; 1 more 
than three weeks ; and 6 extended from five to forty-five weeks. 

The least duration in 6 children was three and a half hours, the greaiest 
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Sulphuric rcid has been injected into the vagina as an abortive ; 
and into the rectum by mistake for a clyster ; and it is used to 
disfigure the face niid injure the dress. The local treatment of 
parts thus injured consists in the use of a solution of carbonate 
of potash or soda till ellei’vescence ceases, followed by that appro- 
priate to burns. 

II. NITRIC ACID (Aqua Fortk, Red Spirit of Nitre), 

This aci<l is much less in use as a poison than sulphuric acid, 
hut much more than hydrochloric acid. It caused two deaths 
only in the five years 1852-56. 

Tlic i)oison may ])resent itself for analysis, as — 1. The strong 
<wiit, 2. The dilute acid, 3. In stains on cloth. 4. In organic 
mixtures. 

1. Strong Nitric Acid. 

Tlie (‘ommercial acid varies in colour from a deep orange to a 
light yellow ) gives out orange -coloured acid fumes ; produces dry 
yellow stains in woollen tissues, and corrodes them, and causes 
similar stains in otlipr articles of dress and in the nails, skin, and 
other tissues of the body. These stains assume a bright orange 
tint when touched with an alkali. Dissolves copper with brisk 
efrerv(‘scence and es(!apc of ruddy acid fumes, a greenish liquid 
remaining. With morphia and its salts, the acid strikes a rich 
orange colour, eficrvesecs, and gives olf orange fumes; anefwith 
hrucia a blood-red. 


2. Dilute Nitric Acid, 

A volatile acid liquid, which reddens litmus, and is not pre- 
cipitated by nitrate of baryta or nitrate of silver. From the 
absence of i)rccipitate with these reagents it may be inferred that 

three days. In 20 adults the lemt was also three and a half hours, the greatest 
fortv-livt! weeks. 

The arn'oi/f in all surviving a day or loss was ten hours— of all surviving a 
week or Icss'thirty-two hours. 

The recoveries arc stated to have taken place in from 0 to 23 days. 

Perforation of the stomach took place in 8 cases out of 21 in which the post- 
mortcni appearances are descrihed. 

Chs(‘s reported in English .lournals, or extracted from foreign publica- 
tions : — 

‘ Ed. Med. and Surg. Journal,’ vols. x., xxii., xxvi., xxxvi., and vol. liii. 
p. 40() et seq. (an intercsling ease by Dr. Craigie, with many valuable eases 
from f reign sources),—* Lancet,* 1834-5, i. p. 2()6: 1836-7, i. p. 195 ; 1837-8, 
ii. p. 782.— ‘Medical (.Jiir.cttc,* vol. i. p. 127; vol. vii. p. 27; vol. xxii. p. 76, 
vol. XXV. p. 944; vol. xxix, p. 1 17 ; vol.xxx. p. 352. — ‘Medical and Physical 
.lournal,' vol. i. p. 500. — ‘Medical Kejmsitory,’ vol. xiv. p. 160.— ‘ Guy’s 
Hospital Ilepovts,’ vol. iv. p. 297. — ‘ Brit. Med. Journ.' 1869, vol. ii. p. 326.— 
* Archiv d. Hoi Ik.,’ 1869, v. i. p. 184. Sec also Koupell’s ‘ Illustrations of the 
Effects of Poisons.* 
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the acid is neither sulphuric nor hydrochloric, nor any of the 
common vegetable acids. This presiiiiiption is converted into 
certainty by the following tests: — a. 

When boiled with copper filings, pro- 
vided the acid be not very dilute, the 
characteristic orange fumes are given 
ofl\ 1). If carbonate of potash is added 
to the liquid till effervescence ceases, 
and a piece of filtering paper is dipped 
into the liquid and dried, it burns like 
touch -paper, c. On slowly evaporating 
the licpiid, it yields crystals of nitrate 
of potash, of the form annexed. 

The crystals of nitriite of potash so obtained from the solution, 
yield corroborative proofs of the nature of the acid, by the follow- 
ing reactions: — a. When ignited on charcoal, they burn with 
deflagration. 1. On adding strong sulphuric acid, a colourless 
vapour with tlio peculiar odour of nitric acid is given oil', c. Drop 
a fragment of the salt into a small test-tube, add a few drops of 
distilled water, and then a drop of strong sulphuric acid; drop iii 
a fragment of copper : the characteristic ruddy fumes are given 
off. d. Proceed as in c, and add one or two drops of strong 
hydroeblorie acid : the resulting liquid dissolves gold leaf. The 
following tests are host applied on a slab of white porcelain : — 
e. Moisten a crystal of the salt with distilled water, add a drop 
of pure concentrated sulpluiric acid, and dissolve by the heat of a 
spirit-lamp, allow the liquid to cool, and introduce into it a frag- 
ment of the green sulphate of iron ; a dark green ring, changing 
to brown, will form round the crystal, f. Proceed as in c, and 
substitute a fragment of morphia. It strikes a rich orange colour, 
and yields a yellow liquid, g. Proceed as in and substitute a 
fragment of brucia. It strikes a blood red. h. Proceed as in c, 
and add a fragment of iiarcotine. A reddish-brown colour is 
produced, changing with a gentle beat to deep blood-red. The 
following may be added as an excellent test for any nitrate. 
Place ill a. test-tube a few drops of sulphuric acid, and add a little 
distilled water : then a fragment of pyrogallic acid. Allow a few 
drops of strong sulphuric acid to trickle down the side of the 
tube and subside to the bottom. Add a few crystals of common 
salt, and when the eifervescence ceases, drop in the crystal of the 
nitrate. The acid at the bottom of the tube puts on an intense 
purple hue, which may extend to the rest of the liquid. (Horsley, 
confirmed by Wormley.) 


Pig. 70. 



Solution 1 in 100. 
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3. Stains on Cloih, 

Boil the fragment of cloth in a small quantity of distilled 
water. The presence of an acid will he indicated by test-paper ; 
and that of nitric acid by the ap])earance of tlie stain. Neutralize 
with carbonate of potash, and filter. I'he dry filler burns like 
tonch-pa}ier. Evaporate the liquid, collect and examine the 
crystals by the microscope, and apjdy the bnicia test as above ; 
and if possible the other tests in succession. 

To distinguish stains of nitric acid from those caused by iodine 
or by bile, test with a weak solution of caustic potash. The 
indelible nitric acid stain assumes a clear orange tint ; that caused 
by iodine immediately disappears; the bile-stain is unchanged. 

4. Organic Mixtures, 

If the liquid is viscid, dilute with distilled water, boil, and 
filter. If it has an acid reaction, neutralize with carbonate of 
potash, crystallize, and apply the tests just described. 

If antidotes, such as chalk or magnesia, have been given, the 
li(]uid, instead of having an acid reaction, may be neutral or 
feebly alkaline. In this case, also, the filtered liquid is to be 
treated with carbonate of potash; soluble nitrate of potash will be 
formed, and insoluble carbonate of lime or magnesia thrown down, 
this being separated by fresb filtration. The filtered liquid is eva- 
porat(‘d, aud the crystalliiu) residue tested for nitrate of potash. 

When the quantity of acid in the organic Tupiid is very small, 
it may be removed from tlio vessel containing it by means of a 
rough syplion formed of filtering paper. (Christison.) 

Mucous membiane acted on by the acid may be treated as 
fragments of doth. 

In the case of nitric as of sulphuric acid,- the post-mortem 
appearances are so characteristic as to render chemical analysis 
unnecessary. 

Quantitative analysis . — To the nitrate of potash add strong 
sulphuric acid ; dissolve the .sulphate, calcine it, wash with alcohol 
to remove free acid, and evaporate to dryness. Eor one hundred 
grains of the dry sulphate allow about eighty-two grains of the 
strong acid. 

SYMPTOMS, POST-MORTEM APPEARANCES, AND TREATMENT. 

Symptoms . — Those already described (p. 415). A miliary 
rash, with intolerable itching, was present in one case on the 
sixth day. 

Diagnosis , — The yellow stains on the skin, and the dry 
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yellow corrosions on the dress, are characteristic of this acid. 
The discovery of these stains on the person and dress of an 
accused person has led to his conviction. 

Fost-morlem appearanxies . — Those already described (p. 416). 
The colour of the mucous membrane yellow, or green in parts of 
the stomach and intestines containing bile. The degree of corro- 
sion less, and perforation more rare, than in the ca^se of sulphuric 
acid. 

Fatal dosa , — Two drachms. (Taylor.) In infants less, lle- 
covery has taken place after half an ounce,* * * § or more. 

Fatal period {shortest ), — In the adult an hour and three- 
quarters : in the infant a few minutes. 

Average. — In the majority of fatal cases death takes place 
within twenty-four hours; but life may he prolonged to several 
days, weeks, or months. 

Mortality . — About half the cases. 

Treatment . — As for the mineral acids generally (p. 4l7).t 

Nitric acid has been pour<*d into the ear, and caused sloughing, 
abundant Inemorrhago, paralysis jactitans, extreme debility, and 
death in about tliirteen wccks.;J; 

The orange fumes given oil* when nitric acid is poured upon 
copper or mercury (and commoidy known as nitrous acid gas) are 
produced in large quantity in some processes of the arts, such as 
water-gilding and bl^^ss- button making. They irritate the eyes 
and lungs, and give rise to a troublesome cough, renewed by each 
repetition of the process ; and at length becoming habitual. In 
more than one instance it has proved fatal in periods varying from 
twenty-seven hours to two days.§ The symptoms are burning 
heat in the throat ; tightness at the chest and pit of the stomach ; 
extreme distension and acute pain of the abdomen ; nausea and 
vomiting ; purging of a yellow matter; scanty secretion of urine 
and dysuria ; cough, at first dry^, then attended by scanty orange 
expectoration, with extreme dyspnma, and feeling of impending 
suffocation; transient delirium; extreme debility; inexpressible 
anxiety ; and death after convulsions. The post-mortem appear- 
ances consist in signs of acute inflammation and its consequences 
in the air-passages and lungs, and in the alimentary canal, engorge- 
ment of the lungs and heart with black liquid blood, distension of 
the stomach and intestines with gas, and a yellow colour of the 

* * hanoot,’ April, 1S70 (Adams). 

t Among recent cases of poisoning by nitric acid refer to * Guy’s Hospital 
Reports,’ vol. xvii. p. 223 (Stevenson); ’Glasgow Med. Journ.,’ IMay, 1373 
(Dougall). 

t * Medical Gazette," March, 1830. 

§ See ‘Lancet/ April, 1854; ‘Chemical Nows/ March, 1863. 
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contents of the air-passages and alimentary canal. Manufacturers 
who produce these irritating fumes should be required to conduct 
them into the nearest chimney. 

The binoxide or deutoxide of nitrogen gives rise to these orange 
fumes by combining witli air in the lungs. Accordingly Sir 
H, Davy suffered very severely when he tried to inhale the 
binoxide. 

III. nYDBOciiLOTiic ACID {Murialic Acid, Spirit of Salt), 

Tliough muriatic acid is somewhat largely employed in the 
arts, it is not often used as a poison. No case of poisoning by it 
was reported in tlie years 1837-38 ; only two cases in the five 
years 1852-56. The poison may have to be examined as — 1. The 
strong acid. 2. The diluted acid, 3. In stains on cloth, 4. In 
orfjanic mixtures, 

1. Strong Hydrochloric Acid. 

The acid of commerce is of a yellow colour, fuming in moist 
air, and yielding dense white vapours with anunonia. It pro- 
duces a dry green stain on black cloth, but does not corrode it ; 
or the stain is first red and then green. It is distinguished from 
sulphuric acid by its colour, and from nitric acid by the absence 
of orange fumes when ])ourcd on copper. When boiled with per- 
oxide of manganese, chlorine is given off, known as such by its 
colour, odour, and bleaching properties. 

2. Dilate Hydrochloric Avid. 

The liquid is ])r()ved to contain an acid by the use of litmus 
))apcr. The nitric acid and nitrate of baryta test causes no pre- 
cipitate. It is probable, therefore, that the acid is either nitric or 
hydrochloric. If a solution of nitrate of silver yields a dense white 
precipitate insoluble in nitric acid, and in caustic potash, but 
very soluble in ammonia; and wdiich, when dried and heated, 
fuses into a yellow liquid, cooling to a soft horny mass, the acid 
is certainly hydrochloric. 

As a chloride (such as c6mmon salt) with a free acid would 
have an acid reaction, and yield the same white precipitate with 
nitrate of silver, a drop of the liquid should be evaporated, when, 
if there is a crystalline residue, the acid should be distilled over 
and the crystalline residue examined by the microscope, and tested. 

3. Stains on Clothe 

Boil the stained cloth in distilled water, filter, test with nitrate 
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of silver, and identify the precipitate as above. Examine, at the 
same time, an unstained portion of the same cloth. 

4. Organic Mixtures, 

Most organic liquids contain hydrochloric acid free or combined, 
and most organic matters yield a precipitate with nitrate of silver. 
In the contents of the stomach, the acid may either exist in the 
free state, yielding a strong acid reaction, or it may he combined 
with an antidote, the liquid being neutral. 

If the liquid has a strong acid reaction, we distil it at a low 
temperature, by immersing the retort in a boiling solution of 
chloride of calcium (two parts to one of water), the distillation 
being repeated by adding distilled water to the dry residue. The 
liquid in the receiver may be treated as pure dilute acid. 

The detection of a minute quantity of free hydrochloric acid in 
the contents of the stomach does not prove its exhibition as a poison, 
for the gastric juice itself contains a minute proportion (1 part 
in 1500) of the free hydrochloric acid. But when the acid is found 
in appreciable quantity in the stomach of one in whom the symp- 
toms and the post-mortem appearances were such as a mineral 
acid would produce, the cause of death admits of no doubt. 

If the organic liquid is neutral, it may either contain no 
hydrochloric acid, or the acid may be combined with an antidote — 
magnesia, lime, soda, or potash. In this case we evaporate to 
dryness and calcine, dissolve the residue, and test the solution 
with nitrate of silver. 

If the residue consist of common salt, it may have resulted 
from the administration of carbonate of, soda as an antidote, or it 
may have formed part of the food. In this case also the chemical 
analysis must be confirmed by the symptoms and post-mortem ap- 
pearances, and the stains which we may discover on tlm clothes. 

Quantitative Analysis , — ^Use for this purpose the dried preci- 
pitated chloride of silver, of which 100 grains are equivalent to 
60 grains of liquid hydrochloric acid. 

Symptoms . — Those already described (p. 415). 

VosUmortem A'ppearances , — Those already described (p. 416). 
In a suicidal case, in which a large quantity of the strong acid 
proved fatal in less than twenty-four hours, the epithelium of the 
throat and gullet was destroyed in patches, and the stomach con- 
tained a large quantity of black grumous matter, adhering to 
the surface so as to admit of being preserved. The prepara- 
tion (presented by Mr. Bowman), with a drawing of the gullet 
and stomach, is in the Museum at King's College. As the ap- 
pearances in this case, especially the shrivelled and worm-eaten 
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aspect of tlic gullet, bear a very near resemblance to those present 
in cases of poisoning by sulphuric acid (see Roupell’s Plates) 
and to one case of poisoning by oxalic acid which came under 
my notice, I append three woodcuts, which, even in the absence 
of colours, convey a clear idea of the actual appearances. (G.) 

Fig. 71. Fig. 72. 



Fig. VI shows the corrugated and worm-eaten appearance of the 
gullet; fig. 72 a portion of the gullet from which a large patch 
of epithelium has been removed, and fig. 73 
73 . ai)pearance of the stomach with its black 

gruinons contents and vessels injected with 
black blood. 

In order that undue importance, as a sign of 
corrosive poisoning, may not attach to the in- 
jection of the vessels of the stomach with black 
blood, or to the removal of portions of the 
lining membrane, 1 append an engraving 
(tig. 7't), about one-fourth the natural size, 
of the stomach of a female prisoner who died 
from pulmonary consumption. It is taken 
from a drawing by Dr. Westmacott, made 
? while the stomach was fresh. The black 
granular appearance of portions of the 
stomach, the fine black injection of the 
vessels, the deep red vertical streaks and irregular spots, with the 
three abraded patches, arc remarkable illustrations of the effects 
of acid secretions of the stomach before and after death. 


The absence of such appearances in the gullet as are shown above, 
and of the grunu»us matters just described, to say nothing of a 
like absence of characteristic marks on the lips, mouth, and 
tongue, on the external surface of the body, and on the clothes, 
would prevent us from attributing such appearances to poisoning. 



marked appearances of corrosion in that organ, together with 
characteristic grumous mutter. 

The lining membrane of the stomach and intestines sometimes 
has a yellow tint, or it is green from the action of the acid on 
the bile. No case of perforation has yet been reported; but in a 
case of poisoning by a large dose of the dilute acid reported by 
Puchelt of Heidelberg, the entire stomach is stated to have been 
destroyed, and rejected by vomiting. 

Fatal dose. — Dr. George Johnson relates a case of fatal poison- 
ing by a tea-spoonful (5j) in a girl 15 years of age. (* Ilrit. 
Med. Jour.,’ March, 1871.) 

Shortest fatal period, — Five hours and a half. 

Average period, — About twenty-four hours. 

Treatment, — That of poisoning by the other mineral acids 
(p. 417).* 

Nitric acid mixed with sulphuric, under the name of aqua 
reginoSy and with muriatic acid under the title of aqua regia^ 
are used in the arts, the one to separate silver from plated arti- 
cles and in the manufacture of collodion, the other to dissolve 
gold and platinum. 

* For recent cases consult * Bull. G^n. de Thdrapent.* 1871, p. 364 (Paul) ; 
‘ Archiv d. Heilk.,’ 1872, p. 213 (Nager), and Dr. (leorge Johnson's case cited 
above. 
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The mineral acids have also be6n taken in a state of mixture 
with other substances — nitric acid with laudanum, aloes, &c. ; and 
hydrochloric acid, in combination with tincture of iron and cor- 
rosive sublimate, is in common use for browning gun-barrels, and 
lias been taken as a poison in one case.^ 

11. THE ALKALIES AND THEIR CARBONATES. 

The alkalies and their carbonates share with the preceding group 
of irritants, the mineral acids, the property of destroying the 
animal tissues by the violence of their action, without giving rise 
to speciiic remote effects ; also that of acting as corrosives only 
when swallowed in a concentrated form (in substance, or strong 
solution). 

The alkalies and their carbonates, in common with the alkaline 
earths, are distinguished from one class of the metals by the 
negative effect of sulphide of ammonium, from another class by the 
negative effect of hydrosulphuric acid and sulphide of ammonium. 
They resemble the alkaline earths in having an alkaline reaction ; 
but they dificr from them in yielding no precipitate with car- 
bonate of ammonia. 

Though they arc in common use for household purposes, or as 
medicines, they arc seldom taken as poisons. 

I. rOTASU AND OAllBONATE OF POTASU. 

Caustic Potashy as used in the laboratory, is in the form of 
greyish masses, presenting an im))erfect crystalline texture. It 
is soapy to the touch, acrid to the taste, highly dtdicjuescent, 
fusible by beat, rapidly absorbs carbonic acid from the air, and 
is very soluble in water. When fused in small cylindrical moulds, 
it is the 'poiassn fusa of the shops. 

In solution us liquor pot a ssa- it has a strong alkaline reaction; 
changes the colour of black cloth to brown ; is not precipitated 
by carbonic or suljdiuric acid, but yields with a solution of bi- 
chloride of platinum a yellow precipitate. 

The carbonate of potash^ hicarho'nate of potash, or salt of 
tartar, is sold by oilmen in two forms. 1, As a mottled deli- 
quescent mass — grey, yellow, brown, and black — with a soapy 
feel, urinous taste, and strong alkaline reaction. In this form it 
is known as Potash or Potashes, and is used chiefly for cleaning 
oil lamps. 2. In small white grains, or as a white semi-crystal- 
line mass (Pearlash) having similar detergent properties, and 
used for washing and other cleansing purposes. 


* * Mediual Gazette,’ Nov. 1839. 
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We may liave to examine and identify these salts — 1. In sub- 
stance, 2. In solution. 3, In organic mixtures. 

1. In Substance. 

Potash (or potashes) is readily recoficnised by the physical pro- 
perties just described. The white carbonate of potash resembles 
in appearance carbonate of soda, and many other white powders. 
It has an alkaline reaction, effervesces and gives out carbonic 
acid when treated by acids, imparts a violet tint to the deoxidizing 
flame of the blowpipe, and is very soluble. 

2. In Solution. 

A solution of carbonate of potash evaporated on platinum foil 
leaves a white deposit not dissipated by heat, and is thus dis- 
tintinguished from the salts of ammonia: it has an alkaline 
reaction ; it yields a yellow precipitate with a solution of bichlo- 
ride of jdatiimin, resembling the salts of ammonia, but difiering 
from those of soda \ it gives, with a solution of tartaric acid, a 
white preci})itato of bitartrate of potash, which is promoted by 
agitation and by friction with a glass rod. 

3. In Organic Mixtures. 

If an organic liquid has a strong^ alkaline reaction, there is a 
presumption in favour of one of the substances contained in this 
chapter. Tly diluting and filtering the liquid, and applying trial 
tests, *we can ascertain which it is. The process for carbonate of 
potash consists in evaporating the organic matter to dryness, 
incinerating the residue, treating the ash with distilled water, and 
applying to the solution the tests just enumerated. 

SYMPTOMS, POST-MORTEM APPEARANCES, AND TREATMENT. 

Sgmjdoms . — When a strong solution of the poison is taken 
there is an acrid burning taste in the act of swallowing, followed 
immediately by a burning sensation in the throat and gullet ; and 
this after a short interval by acute pain in the pit of the stomach, 
W'ith great tenderness on pressure; and fi’equent vomiting of a 
tenacious bloody mucus, of a brown grumous matter, or of Hakes 
of epithelium. Violent colic pains, with tension and tenderness 
of the abdomen soon supervene, with purging of stringy mucus 
mixed with blood. There is much difficulty in swallowing, and 
sometimes hoarseness of the voice, and cough. In fatal cases, 
death takes jdacc from collapse, or after prolongcid sufferings from 
increasing difficulty in s\vallowing, constant vomiting of blood, 
bloody stools, and tenesmus. In chronic cases the patient dies 
from starvation, brought on by stricture of the (esophagus. 
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Post-mortem appearances. — iTie lining membrane of the throat 
and gullet is softened and corroded; the oesopbagus, Rtonnurh, 
and intestines are inflamed, with abrasion and ulceration of the 
lining membrane, and dark spots or patches caused by extrava- 
sated blood. Sometimes the inflammation extends to the larynx 
or lungs.* In chronic cases, large portions of epithelium and 
mucous membrane arc found removed, and the gullet and stomach 
are contracted. Perforation has not taken place in any of the 
recorded cases. 

Fatal quantitif, — Half an ounce. 

Fatal period. — SJiorte.Hf three hours. Average, in the majo- 
rity of cases, witliin twenty-four hours. In chronic cases, the 
fatal event may be delayed for days, weeks, months, or even years. 

Treatment. — As an antidote, viiu'gar, largely diluted with 
w-ater, or lemon-juice and water. Acidulated demulcent drinks, 
and the juice of oranges and ripe fruits may then be freely 
administered, and almond or olive oil. Inflammation may be met 
by giving ice in substance, or cold licpiids ; ])ain by ]ireparation8 
of opium ; and collapse, if present, by .stimulants. The stomach- 
pump should not be used. 

II. BODA AND OAlinONATE OF SODAt 

Caustic soda has no medico-legal interest. Carhonate of soda 
is sold by oilmen for cleansing purposes, in two forms, as soda 
and best soda — the soda in u dirty crystalline mass, the best soda 
in masses of a purer white. Carlxmate of soda may have to be 
ideutifled in substance, in solution, and in organic mixtures. * 

1. Jti Substance. 

Carbonate of soda has an alkaline reaction ; cflervesces and 
gives out carbonic acid when treated with an acid ; readily crys- 
tallizes ; is eflloresceiit ; and imparts a yellow tint to the flame of 
the blow'pipe. 

2. Ill Solution. 

Carbonate of soda differs from carbonate of potash by yielding 
no preci})itate with bichloride of platinum, or with tartaric acid; 
while it gives with antimoniatc of potash a white crystalline pre- 
cipitate. Further distinctions might be founded on the form and 
character of the salts of the two alkalies. W hen converted into 
nitrate by dilute nitric acid, soda crystallizes as rhombic plates, 
and potash as prisms. 

3. In Organic Mixlui'es. 

The process is the same us f<ir carbonate of potash. 

* ‘ Archiv d. lieilk.’ 1872, p. 213 (Nager). 
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SYMPTOMS, POST-MOllTEM APPEARANCES, AND TREATMENT. 

Spniitoms^ Post-mortem Appearances, and Treatment . — Those 
of poisoning by carbonate of potash : tlie symptoms less severe, 
and the post-mortem appearances less marked. 

III. AMMONIA AND CARBONATE OF AMMONIA. 

Gaseous ammonia, dissolved in water, as the thiuor ammonut, 
or combined with carbonic acid as the sesquicarhouate, is largely 
used in medicine and the arts, and occasionally taken as a poison, 
generally by accident. The iiu^autious use of the vajxnir, to rouse 
patients from fainting fits, has also caused death by suffocation or 
inflammation of the air-passages. 

The vapour of ammonia is readily recognised by its pungent 
odour, and by the change it produces in vegetable colours being 
dissii)ated by licat. The sesquicarbouale (vulgarly known as 
hartshorn, volatile salt, or smelling salts) is recognised by its 
pungent odour, and distinguished from the carbonates of ]>otash 
and soda by being completely dissipated ndicn heated on ])latinuni 
foil. It is distinguished from li<piid ammonia by effervescing with 
an acid, and yielding a white j)recii)itate with the salts of lime. 

Ammonia is set free from its salts when they are heated with 
Vujuor j)Otassa3 in a test tube, the vapour being identified by its 
odour, by its alkaline reaction, and by the dense fumes formed 
when brought into contact with bydrocbloric acid. Ammonia in 
organic mixtures must first be separated by distillation and then 
identified by its appropriate tests, of Avhieh the most delictite is 
Nessler’s reagent, vvliich gives a reddish-brown colour witli traces 
of ammonia, 

Sgmj)toms. — These, as far as they are due to contact, are the 
same as those caused by potash and soda, and their carbonates ; 
but from its extreme volatility it gains access to the air-passages, 
and has thus proved fatal in so short a time ‘d'g.four minutes. 

Post-mortem Ajrpearances . — SSigns of violent inflammation in 
tjie aliiiienlary canal with separation of the epithelium of the 
mouth, and intlammatory appearances in the air-passages. 

Fatal Pose . — One drachm of the strong Liep Ammonia) lias 
proved fatal.* A case of death by 30 grammes, f and another by 
50 grammes, lias been reported.^ 

Fatal Period . — From a few minutes to several hours (3, 4, 11). 

Treatment . — Vinegar and water as an antidote, and the after- 
treatment proper to the class of irritants. 

‘Guy’s Hospital Reports,’ v.xvii. p. 225 (Stevenson), 
t ‘ .lour, de Chem. Med.,’ July, isOS. 

X ‘ Jour, de Chem. Med.,’ May, IttUS. 
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CHAPTER V. 


IE HIT ANTS. 


SALTS OF THE ALKALIES AND EARTHS. 

'J'liE C5irl)()imtes of potash, soda, and ammonia have been already 
treated of (p. 430). The hinoxahite of potash will be examined 
with oxalic acid; and the iodide of potassium with iodine. The 
l>oisuns, therefore, which remain are 

1. Nitrate of I’otash. 2. Siiljdiate of Potash. 3. Bitartrate 
of Potash. 4. Sulphate of Alumina and Potash. 5. Sulphuret of 
I’otassium. 6. Chloride of Sodium. 7. Chlorides of Lime, Soda, 
and J’otash. 8. Salts of Baryta. 

The nitmte, sulj)hate, and hitartrate of potash, the sulphate of 
alumina and potash, and the chloride of sodium, act as poisons, 
only in lary^c doses. As they are not deemed poisoncius, they 
have been pveii to discharge worms or to procure abortion. But 
the sulphuret of potassium, combining the irritant action of the 
base with the narcotic i)ro])erty of the sulphuretted hydrogen gas, 
is ail active and fatal poison. 

1. N ITU ATE OE POTASIT (AvVr^', Salipefre, Sal l^runelle). 

Poisoning with nitre is generally accidental, being mistaken for 
sul))hate of soda or sulphate of magnesia. 

I\'v2)erlu s.- It is sold as colourless or nearly colourless crys- 
tals, or as crystalline masses; and in white spherical or circular 
cakes (sal prunelle). It has a salt cool taste, and the familiar 
])roj>erty of causing matters wdth which it is mixed to detiagrate. 

Ttsla . — See nitric acid (j). 423). 

Spmploms . — Nitre may be given in such doses as a scruple, 
two or three scrujdes, and even half an ounce, without injurious 
ellects. Ill larger doses of one or two ounces it has acted only 
as a strong emetic or jjurgative. But several cases are on record 
ill which doses of an ounce and upwards have produced symptoms 
of acute irritant poisoning, with profuse discharges of blood by 
vomiting and purging, and bloody urine. There is extreme pros- 
tration of strength, accompanied or followed in some instances by 
nervous symptoms, such as convulsions, slight trismus, tetanus. 
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and stupor, loss of speech, sensation, and voluntary motion, and 
illusions of the senses. In one case there was chorea of two 
months’ duration. 

Fatal Dose.— (jr\G ounce of the salt has proved fatal. A case 
of fatal poisoning by 25 grammes (about 375 grains) is reported 
by Chevallicr.* On the other hand, Baileyf reports a case of 
recovery after 4 ounces, taken by mistake for sulphate of mag- 
nesia. 

Fatal Period, — Death has taken place in three hours. 

Post-mortem Appearances. — Acute inflammation in the sto- 
mach and small intestines, with black patches in the stomach, 
resembling gangrene. In one case, a small opening in the 
stomach. 

Treatment. — Vomiting, if absent, to be promoted by emetics, 
followed by the abundant use of diluents: or the stomach-pump 
may be used. Antiphlogistic remedi(3s may be required to 
combat high inflammatory action, sedatives if nervous symptoms 
are present, and stimulants in case of collapse. 

IT. SULI’UATE OP POTASH {Sal de duoluSf Sal Polychrcst). 

This salt has proved fatal when given in large doses. I'en 
drachms given, in divided doses, to a French lady within a week 
of her confinement w ere fatal in two hours, with the symptoms 
and post-mortem appearances of irritant poisoning. In a suicidal 
case, an ounce and a half caused marked appearances of irritation 
in the stomach and small intestines. (Lctheby.) 

Tests. — The salt is readily identified by nitrate of baryta, as a 
test for the acid, and bichloride of platinum as a test for the base. 

Treatment. — As for nitrate of potash. 

111. DiTAKTRATE OF POTASH {Cream of Tartar^ Aryol). 

In such large doses as two ounces and upwards, this salt is a 
decided poison. It has proved fatal to an adult male in forty- 
eight hours, with the symptoms and post-mortem appearances of 
irritant poisoning. It is generally found as a sparingly soluble 
white powder. The solution has a feeble acid reaction. The 
powder is converted by heat into carbon and carbonate of potash, 
which latter efiervesces with acids. The base may be identified 
by bichloride of platinum. It may be obtained as a sediment 
from organic liquids. The treatment is by copious demulcents, 
and by other remedies appropriate to the condition of the system. 
A dilute solution of the bicarbonate of potash may be given with 

* ‘ Jour, de Chem. MtM.' Feb. 1868, p. 68. . 
t * rhil. Med. and Surg. Kep.,’ June, 1872, p. 75. 
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advantage ; .as it reduces the hitartrate to the condition of a 
liarinlcss purgative — tlic neutral tartrate. 

IV. SULPHATE OF ALUMINA AND POTASH (dlum). 

This substance is not often taken as a poison. 

Proper Lies, — It is found in commerce as a colourless crystal- 
line mass, or in the cakfined state as a wliite mass or powder. It 
is also met with as iron-alum. It has a sour taste, and yields an 
ocid solution, readily distinguished from dilute free acids by eva- 
poration. If a drop of the solution be jdaeed on a slip of glass, 
it commonly leaves on evaporation a beautiful compound crystal, 
consisting of straight parallel columns crossed at right angles by 
short lines, and surrounded by rectangular crystalline forms, 
blended with regular octahedra. From saturated or strf)ng solu- 
tions of alum the crystals are dci)Osited either as octahedra or as 
cubes, and largo massi;s of crystals, consisting of piles of octahedra, 
either colourless or coloured, arc familiar objects in the shops. 

Tests, — The suli)huric acid may be detected by the solution of 
nitrate of baryta j the alumina is thrown <lown by liq. potass®, as 
a white precipitate, soluble in an excess of the ])recipitant ; and 
the potash may be detected by the chloride of ])latinum. 

JSt/mptoms . — Those of simjde irritant ])oisoning (p. 378), 

Treatment. — That of simple irritant poisoning. After empty- 
ing the stomach by the stomach - 2 )ump or by emetics, lime-water 
may be given with advantage. 

r. srLPriuja':T of potassium ^SV//>7/wr). 

The tdUalinc suli)hurcts arc active jwisons, containing an irri- 
tant base with a narcotic gaseous acid. 

Tropert 'ies . — It is found in the shops in dirty -green masses, or 
in jiowder of tlie same colour. It yields a yellow solution, and 
has a strong odour of sulphuretted hydrogen. 

Tests. — Oil adiling an acid the gas is disengaged, and pro- 
duces its characteristic ellect on jiaper moistened with acetate of 
lead. 

JSf/mptoms. — 1'hose of acute irritant poisoning, with the addi- 
tion of convulsions, or of stupor. The breath, and the matters 
discharged from the stomach and bowels, have the odour of the 
gas. Death may occur in so short a time as a quarter of an 
hour. 

JPost-mortem Appearances. — Kedness of the stomach and duo- 
denum, and deposit of sulphur on the mucous membrane. The 
surfiice of the body very livid. The lungs gorged with dark 
blood. 
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Treatment, — Dilute solutions of chloride of soda or lime 
(bleaching liquids) should he immediately administered. The 
remainder of the treatment is that of irritant poisoning. 

VI. cnLOiiiDE OF SODIUM {Common Salt). 

Properties and Tests. — The salt is soluble in water, and the 
solution on evaporation yields cubic crystals. 'I he acid is de- 
tected by the solution of nitrate of silver, which throws down the 
white chloride ; and the base by the negative reaction with the 
bichloride of platinum. 

Sif mptoms . — Those of irritant poisoning (p. 378). 

Treatment. — As for nitrate of potash (p. 435). 

TTT. CHLOETDES OF LIME, SODA, A^ND POTASH (Bleachinff 
Poivders and Liquids). 

The chloride or hypochlorite of lime (common bleaching 
powder) ; of soda (Labarraque’s or Fincham's liquid) ; and of 
potash (Eau de Javellc), are all i)oisonous. 

Properties. — These substances and solutions yield chlorine 
spontaneously, or on adding an acid; and they have a strong 
odour of the gas ; and powerful bleaching properties. 

The symptoms, post-niorteui appearances, and treatment would 
be those proper to the class of irritants. 

TUT. BALTS OF BARYTA. 

Pro'perties. — The chloride of barium is irregularly crystallized 
in tables. It is permaiK'ut in the air, soluble in water, and has 
an acrid taste. The carbonate is a fine white powder, insoluble 
in water, but soluble with eflervescence in dilute acids, and 
readily decomposed by the free acids of the stomach. 

Tests. — liaryta is precipitated from its solutions as a white 
carbonate by carbonate of potash, and as an insoluble white 
sulphate by sulphuric acid or the alkaline sulphates. Oxalic acid 
does not precipitate baryta from dilute solutions. The acids in 
combination with the base are easily distinguished : carbonic acid 
by effervescing with dilute acids ; muriatic acid by nitrate of 
silver ; nitric acid by precipitating the base with sulphate of 
potash, when nitre will remain in solution ; and acetic acid by 
the odour of the vapour disengaged on adding dilute sulphuric 
acid. 

Symptoms. — Those of irritant poisoning (p. 378), with the 
addition of violent cramps and convulsions, headache, excessive 
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debility, dimness of sight and double vision, noises in the ears 
and violent beating at the heart. 

Post-mortem Appearances . — Those of irritant poisoning 
(p. 379). In one case, in which death took place in two hours, 
the stomach was found perforated. 

Fatal Dose , — This has not been ascertained; but in an in- 
teresting case reported by 3)r. Tidy,* where “ green fire'^ was 
given by mistake for flowers of sulphur, death took place in 
hours. The quantity taken would be equivalent to somewhat 
more than a quarter of an ounce of nitrate of baryta. 

Treatment . — The free use of the sulphate of soda or of mag- 
nesia us an antidote, emetics, and the stomach-pump. The after- 
treatment is that proper to the irritants as a class. 

* Med. Press and Circular,’ 1868, p. 447. 



CHAPTER VI. 


IRRITANT GASES. 

1. Nitrous-acid Gas. (See p. 125.) 

2. Sulphurous-acid Gas. 

3. Hydrochloric-acid Gas. 

4. Chlorine. 

5. Ammonia. (See p. 433.) 

The irritant gases have the common property of irritating and 
indaming the eyes, throat, and whole extent of the air-passages, 
and in a concentrated form may cause fatal spasm of the glottis. 

2. Sulplmrms-acid Gas. 

This gas is one of the products of the eomhustion of common 
coal, and contributes to the fatal result when coal is burnt in 
close apartments. It is .also the chief cause of the irritating 
gusts which issue from the baker’s oven, and contributes to pro- 
duce the diseases of the chest to wdiich the London hakers are 
peculiarly liable. 

3. JlydrocJiloric-acid Ga^, 

Prom experiments made on plants by Hrs. Turner and 
Christison, and from experiments on small animals by Messrs. 
Rogerson (see chapter on Poisonous Gases in Christison ‘ On 
Poisons’), it is evident that this gas is possessed of highly irri- 
tating properties, and that if inhaled by the human subject it 
would destroy life, as certainly as any other of the irritant gases. 

4. Chlorine. 

This gas is largely used in bleaching, and, in the sick room, as 
a disinfectant. It produces violent irritation in the eyes, nostrils, 
air-passages, and throat. In a case cited by Christison, grt?at 
relief was obtained by the inhalation of a small quantity of sul- 
phuretted hydrogen gas. 

From information collected by Christison, it appears that men 
who are in the habit of inhaling air impregnated with chlorine 
become gradually accustomed to its use, though they suffer from 
dyspeptic complaints and acidity, and lose flesh j but nevertheless 
many of them attain to an advanced age. 
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IRRITANTS. 

PHOSPHORUS AND IODINE. 

Tiiksk two ]’>ois()ns, as well as the preparations and compounds of 
most of tlic nuitallio ]H)is()ns, give rise to remote (‘fleets wliicli 
(ijinnot bo explained by tbe intensity of tbeir local action. They 
might, tliertd'ore, bc! ])roperly distiiignislu'd as speciji-c irrliantf!. 
As this statement is suflujient for ev(‘ry j)ractical jajrjwse, it is 
not deemed necessary to ])lace the word “ sj)ecilic’’ at the Inuid of 
this and the following chapt(‘rs. 

I. j'liosi'irtmrs.* 

Properties . — It is usually found in the shops as long, small, 
white, translucent cylinders, ])reserved in vvai-er, having the con- 
sistence* and flexibility of wax, and a crystalliia^ fracture. It is 
insoluble in water, but soluble* in oils, ale.*ohol, ethe'r, and chloro- 
form. It is also remarkably soluble in bisuli)hide of carbon. 
After being kejet some time in water it becomes covered with 
a yellowish-wliite coating.f When expose;d to the air it gives 
edf white; vajmurs of ])hosphorus and j)hosphoric acids, and if 
lieate-‘d or rubbed, burns with a yellow flame;, and gives off dense; 
vapours. It is luminous in the dark, and 1ms the taste and odour 
of garlic. A j)aste consisting of flour, sugar, oil, lard, or butter, 
and phosphorus, sometimes coloure-d w'itli Prussian-blue, is sold 
as .‘I poison for rats ; and when mixed with nitre or chlorate of 
j)otash, gmn, sand, and reel lead, or other colouring matter, it is 
used to tip lucifer nuitehes. It has been given as a medicine in 


The froeiueni use of this substance in France, where it now heads the list 
of poisons, ami is giycTror Talvon twice as often as arsenic itself, has Jed to so 
careful ei study of its symptoms, post-mortem R|'|>earances, and chemical 
nnalysis, that it takes ui) nearly a leiitli jtart of the work of Tardieu and 
Koussi n. 

t Yellow Phopphorns when subjected to a temperature of 240” in an atmo- 
ephoK' w’hich does not act eheniieaily on it, undergot s a remarkable transfor- 
mation into a dark red substance culled Ked or Amorplious I’hosphorus. This 
is less intluniinable; than the yellow form, is no longer soluble in bisulphide of 
carbon, and is not poisonous. It is now tised largely in the manufacture of 
“ safety matches.” 
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ovcr-doscs; is very often taken in France, and sometimes in 
Eiij^laud, as it exists on lucifer matches ; and has been given in 
substances and liquids of strong colour and flavour as a poison, or 
as an aphrodisiac. 

Sym2>foms . — Poisoning by phosphorus is characterized by the 
variety of its symptoms, and often by their obscure and insidious 
character. Tt may occasion three well-defined groups of symp- 
toms — a. Irritant; h. Nervous; c. Haemorrhagic, 

a. At tlic moment of swallowing the poison a disagreeable 
taste and odour are often perceived, compared by some to garlic, 
by others to burning sulphur. Tlicre is heat and pain in the 
throat, swelling of the tongue, and sometimes pain in the pit of 
the stomach, with discomfort and excitement, and ntiusca, followed 
often after a considerable interval, by vomiting of matters mu- 
cous or bilious, rarely bloody ; sometimes shining in the dark. 
Vomiting, when it occurs, affords relief, but it is often absent. 
Colic pains and diarrheea, with some tenderness of the belly, 
sometimes follow, 'fhe countenance undergoes little change of 
expression, and the mind is intact. At the end of twenty-four 
or thirty-six hours the vomitings cease, the patient goes about as 
usual, complaining of wandering pains in the limbs and loins. 
The pulse is small, soft, and slow. This treacherous calm may 
last for two, three, or four days, or even more, and when the 
patient seems to have recovered, he may die suddenly without 
presenting any new symptoms. But generally, on the second or 
third day, jaundice shows itself with headache and sleeplessness and 
retention of urine, which, when drawn off by tlie catheter, is 
found tinged with bile, and perhaps albuminous. Vomitings 
also occur from time to time, and painful, sometimes involuntary, 
discharges from the bowels. Acute delirium, followed by fatal 
coma, lasting from six to twelve hours, terminate the case. In 
many young infants, vomiting, followed by somnolence and con- 
vulsions, are the leading symi)toms, and death takes place in from 
four hours to two days. 

h. In this form the symptoms in the throat and stomach are 
attended by creeping sensations in the limbs, painful cramj)s, and 
repeat(?d faintings, with extreme prostration and somnolence, but 
no fever, and no venereal excitement. The skin is dry, yellow, 
and marked by erythematous spots. About the fifth or sixth 
day, sometimes later, acute delirium suddenly breaks out, with 
rigid contraction of the jaw, and convulsions, followed by coma, 
and death in from a week to a fortnight, rarely later. 

c. The symptoms set in as in the previous varieties, but the 
matters vomited often consist of pure blood, and are succeeded by 
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bloody diarrhoea and tenesmus. The liver is swollen and painful; 
the heart’s beats arc feeble; and the weakness extreme. After 
some days the symptoms improve, but there are still colic pains 
and some discharge of blood by stool. At the end of three weeks 
or a month, discharges of blood occur from the stomach, lungs, 
nose, ears, womb, and bladder; and bloody spots appear on the 
surface, and blend on the skin and in the eye with the yellow 
colour of jaundice. This state of things may continue as long 
even as five months. Meanwhile the debility increases, and the 
patient growing more and more anaemic and cachectic may die at 
the end of as many as eight months, with the nervous symptoms 
just described. When the poison does not prove fatal, it may 
leave behind it extreme debility, and ]>artial paralysis — in one 
case by M. Causse, incurable palsy of both hands, 

Post-mortem Ai>‘][)e(\rances . — When jdiosphorus is taken in 
substance, there are bloody or gangrenous spots in the gullet, 
stomach, and intestines, with swelling and softening of the 
mesenteric glands. The coats of the viscera are sometimes per- 
forated. When the phosphorus is mixed with other matters, 
jis in the paste, or on lucifer matches, the internal appearamtes 
are such as might occur in the worst f()rms of sea- scurvy — bloody 
8])ots in every organ and tissue, bloody serum in the cavities, 
bloody matters in the intestinal canal, bloody urine in the 
bladder. The skin has a yellow tinge. 

One of the most markt}d elfccts of poisoning by phosphorus is 
the fatty degeneration which it induces in various tissues and 
organs of the body : in the muscles, the lieart, the glands of the 
stomach, the kidneys, and, in a marked degree, the liver. 

The substance of the muscles becomes discoloured, soft, and 
fatty. The heart is similarly affected. The glands of the 
stomach are altered in colour, and are filled with degenerate and 
fatty epithelium. Tlie cortical substance of the kidneys also un- 
dergoes a similar fatty degeneration. The liver is generally en- 
larged, doughy, and uniformly yellow in colour. The acini, 
however, still maintain their outlines. The hepatic cells are 
filled with fat globules. 

As tliese fatty degenerations are common to the action of 
phosphorus and of some other poisons,' and are present in many 
maladies, chronic and acute, they can only be taken as signs of 
poisoning by pbosiiliorus when they occur in a person (especially 
a young person) previously healthy, and dying of the more acute 
forms of the poisoning. 

The contents of the alimentary canal may be found phospho- 
rescent, and when lucifer matches are taken, small fragments of 
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deal, specks of sulphur, or of vermilion or other colourinjj matt(‘r, 
adhere to the coats of the gullet, stomach, or intestines, or are 
found among their contents. 

Fatal Dose , — One grain or less. 

Fatal Feriod , — In acute cases as little as four hours. In 
chronic cases, life Inay be prolonged for several months. 

Diagnosis , — When called to a case of poisoning siqiposed to be 
by phosphorus, the medical man may be able to ascertain the fact 
beyond doubt by closing the doors and windows, and examining 
the mouth and nostrils, person and clothes of the patient, as well 
as the matters rejected from the stomach or bowels, or things on 
w'hich they may have been discharged. 

Poisoning by i)hosphorus resembles in many respects the 
disease known as acute yellow atrophy of the liver. There arc, 
however, certain points of difference. In acute yellow atrophy 
the marked signs of acute gastritis which in phosphorus i)oison- 
ing precede the jaundice, are wanting; and cerebral symptoms 
are more predominant: and though in both conditions there is 
fatty degeneration of the liver and internal organs, in phosphorus 
poisoning the liver is usually found enlarged, and the lobules 
distinct; while in acute yellow atrophy the liver is greatly 
diminished in size, greasy on the surface, and with the lobules 
almost obliterated. 

In acute yellow atrophy leucin and tyrosin are found abun- 
dantly in the urine; while in phosphorus poisoning these products 
are rarely if ever found, their place being taken by certain pep- 
tone-like bodies along with sarcolactic acid. From the researches 
of Voit and llaucr (see ‘ Journ. of the Chem. Soc.,* vol. xxiv. 
p. 946) it would appear, however, that there is no essential difle- 
rence between the effects of phosphorus poisoning and acute yellow 
atrophy; the differences observable being due more to the fact 
that the changes take place more rapidly in acute yellow atrophy 
than in poisoning by phosphorus. The fatty degeneration caused 
by phosphorus is attributed to diminished oxidation of fat and 
increased transformation of the nitrogenous tissues. 

Treatment, — Antidote , — The recent researches of Kohler, 
Vetter, and others seem to prove that in oil of turpentine we 
possess an efficient antidote for phosphorus, provided it be given 
in time. There is some difference of opinion as to the kind of oil 
of turpentine which is moat effectual. It would appear that oil 
of turpentine which has not been rectified, and which has become 
ozonized by long standing, is the best. Vetter recommends us to 
begin the treatment with an emetic of sulphate of copper (regarded 
as a powerful antidote by Bamberger). After the action of the 
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emetic, oil of turpentine is to be given in 40-minim doses, in 
mucilage, every 15 minutes for an hour. Next day, magnesia 
sliould be given in mu(;ilaginou8 drinks, and fats generally with- 
held. The rest of the treatment will vary with the symptoms 
present.* 

Defection of Dhosplwms . — The characteristic odour of phos- 
phorus may often be perc;eiv(;d in the contents of the stomadi. 
If phosphorus has been taken in substance, such as heads of 
mat(;hes, it will be seen on inspection. It may be separated as a 
solid sediment, which will become luminous, or burn, on being 
heated. If we do not lind any phosphorus in substance, the 
stomach, spread out on a plate, taken into a dark room and 
warmed, may become luminous, at the same time that the charac- 
teristic odour is given out. Putrefaction does not destroy the lumi- 
nosity; hut it is concealed by turpentine, ether, alcohol, or 
ammonia. Another method of procedure consists in agitating the 
organic matter with bisulphide of carbon. The liquid on evapora- 
tion may leave globules of phosphorus, which will inflame on the 
application of a hot wire. 

If no results are obtained by tbe above methods, before proceed- 
ing to more minute analysis, we may ai)ply Scherer’s trial test. 
It consists in 8ns})ending in the mouth of the flask which is sup- 
posed to contain tlui matter impregnated wdth phosphorus, a strip 
of thin filtering psqjcr soaked in a solution of nitrate of silver. 
On warming tlie flask, if phosphorus be present the paper will 
become blackened by the reduction of the silver and formation of 
phosphide. Put as blackening may likewise he caused by snl- 
pburetted hydrogen, it is recommended to suspend along with the 
nitrate of silver paper a paper saturated with acetate of lead. If 
the silver paper is blackened, and the lead paper not, phosphorus 
is present. 

MifscherJicFs Method . — This is one of the most delicate tests 
for phosj)horus. “ 'fo the organic matter diluted with water a 
small quantity of suljduiric acid is added, to neutralize ^any 
ammonia that may he present. This is distilled in the dark from 
a llask, through a tube kept cool by a stream of water. At each 
condensation of tbe vapours in the tube a luminous appearance is 
perceived. I’lie apparatus is similar to that figured at p. 390, but 
that, in lieu of the central tube, a long glass tiil)c of small diameter, 
enclosed in an outer tube containing running water, is substi- 
tuted, and tbe vessel of ^Yater is dispensed with.”f It is said 

* For copious reports ol’ recent researches in reference to phosphorus poi- 
soning, see the iSjtleiihfun Soeii-ty's Year Books, lHt6-1872. 

t Alter noticing several other proposals including that which they attribute 
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that by this iiieana 1 of phosphorus in 100,000 may be detected, 
llie test will be interfered with if turpentine, alcohol, &c., bo 
present. 

Blondloffi Method , — This is based on the fact discovered by 
Dussard, that phosphorus and its lower oxidation ]iroducts in pre- 
sence of nascent hydrogen combine to form phosplioretted hydro- 
gen, which burns with an cinerald-grcen flame. The a])plieation 
of this test requires an apparatus similar to that used in 
Marsli’s process for the detection of arsenic. (Sec fig. 86, p. 401.) 
Hydrogen is generated with pure zinc and dilute sulidmric acid, 
and the fluid material snp})Osed to contain pluisphorus is then intro- 
duced through a funnel. If ])hosj)horus is present, the gas issuing 
from the apparatus burns with an emerald-green llamc. Two or 
three precautions arc to be observed in refertmee to this. It is 
best to have the nozzle made of platinum, all such metals as copper 
being avoided. A glass nozzle speedily becomes so hot that the 
flame, even though idiosphorus is present, does not exhibit a green 
colour. The green colour may be brought out in great brilliamry 
by shading the flame from the direct sunlight, and ])rcssing on It 
with a cold })orcelain lid. 'J'he pre^ence of c(*rtain vapours, such 
as those of alcohol and ether, conceal the colour of the flame. 
Even sul))hurettcd hydrogen is said to do so. lllondlot, therefore, 
instead of igniting the hydrogen issuing from the simple arrange- 
ment described, recommends that the gas should be made to ])ijss 
into a vessel containing a solution of nitrate of silver. If plios- 
pliorus is present, a brownish-black precipitate of silver in combi- 
nation with phosphorus is thrown down. This preeijntate is then 
to be introduced into a Marsh’s up])aratus as b(4'oi’e, when the 
emerald-green colour will be obtained with great distinctness. 

All these methods for the detection of phosphorus arc adapted 
to the discovery of phosphorus itself or its lowest oxidation i)r()- 
ducts. The presence of phosphoric acid would be no indication 
of ])hosphorus having been taken as a poison ; for jdiosjdioric acid 
is a normal constituent of the body, and of many articles of food.^ 

Chronic Poisoning hg Phosphorus. 

Tl)e makers of phosphorus, the manufacturers of cougrevc 
matches, the makers of some kinds of vermin-paste, and pharma- 
ceutical chemists, are more or less exposed to the vapours of 
phosphorus. Those who suffer from such exposure waste away 

to Keveil, and which avails itself of the ready s()lul)ility of phosphorus in 
bisulphide of carbon, Messrs. Tardieu and lloussin ullejre tliiit up to this time 
the only method which can inspire coiilidcucc is this method of Mitschcrlich . 

‘ Sur rempoisonncineiit,’ p, 457. 
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under prolonged dyspepsia and diarrhcea, with hectic fever. The 
vapour of phosphorus inhaled by those who make lucifer matches 
causes periostitis, leading to caries of the teeth and necrosis of the 
jaw. The disease begins with aching in one of the teeth (more 
commonly of the lower tlian of the upper jaw), which ceases on 
extraction of the tooth, but the wound in the gum does not heal ; 
offensive matter oozes from it, and after a time a portion of the 
alveolus becomes exposed. Sometimes this comes away, bringing 
with it one or two of the adjoining teeth, and the disease is for the 
time arrested. More frequently, however, the disease spreads, more 
bone b(!Comes denuded, the gums grow spongy and retreat from 
the alveoli, tl>c teeth get h)osc and fall out, the ftetid discharge 
becomes more copious, and the disease spreads to the adjoining 
soft parts. At the end of six months, a year, two years, or more, 
the patient sinks from some exhausting disease, promoted by the 
poisoning, or, having lost by degrees a half, or even the whole of 
the up])er or lower jjiw, the psitient recovers, subject only to a 
shocking dcfoi’mity.* 

Th(! discovery of the important fact that red, amorphous, or 
allotropic phosphorus, though possessing the same chemical com- 
position, is not })()isonouH, may lead to the disuse of common phos- 
phorus for manufacturing j)ur})oses. 

Tl. IODINE. 

Propertir'fi . — A scaly sul)Hiun(?e, not unlike iron filings, of a 
peculiar and disagreeable odour, yielding irritating violet fumes 
when heated, striking a fine blue with solutions of starch, and 
staining the skin and intestinal canal a yellowish brown, removed 
by liquor polassa;. It is found in the shops in substance; as a 
tincture ; and as a compound solution with iodide of j)otassimn 
for solvent. It is laigely used in medicine as an external 
application. 

tSi/mploms . — A disagreeable acrid taste, with a sensation of 
beat, dryness, and eonstriclioii in the throat, in the act of swal- 
lowing, followed by the symptoms of acute irritant poisoning 
(p. 378), with the addition of nervous symptoms. The dis- 
charges, of a deeji yellow tint, or dark blue if consisting of starch- 
containing food, are often mixed with blood. 

In chronic poisoning, produced by the prolonged employment 

• For n full tlesoription of thiK curious aud painful malndy, and for sugges- 
tions for its preveuliun, consult Dr. Itristow’s Report on the Manufoetui’es in 
which IMiosphorus is produced or employed, and on the health of the persons 
engaged in them, in the 5th Uei)urt of the Medical Officer of the Privy Council, 
1802 .' 
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of iodine or its preparations in medicinal doses, added to irrita- 
tion of the alimentary canal, are catarrhal symptoms, emaciation, 
tremors, palpitation, gradual absorption of the testicles, mamma), 
and other glandular structures, ptyalisin, increase of most of the 
secretions, priapism, and enlargement and tenderness of the liver. 
These symptoms have been more than once produced by small 
doses administered for a few days at a time. 

PoftUmortem Ap'pparancp.a , — Those of acute irritant poisoning, 
with corrosion (p. 379). Enlargement of the liver. 

Treafment . — After the stomacli-jmnip, the free use of a weak 
solution of carbonate of soda, and of diluents containing starch, 
such as arrow-root. 

Iodine in Organic Mi.rf.vres . — The poison is readily identified 
by the characters above given. Bisulphide of carbon which dis- 
solves it readily, yielding a pink solution, has also the property 
of separating it from some of its solutions, and depositing it 
again on evaporation. 

IODIDE OF POTASSIUM (JTgdriodnte of Poiaah). 

Properties . — A crystalline substance, having a peculiar faint 
odour; white when pure, permanent in the air, and 
very soluble in water and alcohol; but when impure, 
of a yellowish colour, and deliques(;ent. Crystalline 
form a cube (lig. 75). 

Tests . — Strong nitric or sulphuric acid turns the 
crystals brown, and libei'ates the iodine, which, on ap- 
plying heat, rises in violet vapours. 

In Sot'ution it has the following reactions : — Corrosive subli- 
mate throws down a fine carmine-red iodide of mercury ; 
acetate of lead, the yellow iodide of lead ; the subnitrate of mer- 
cury, the yellow subiodide of mercury, which gradually changes 
to a dirty brown ; sulphuric and nitric acids change the solution 
to a brown; and, on the addition of stan-h, to a characteristic 
blue. The base may he detected by the bichloride of platinum. 

In Organic Mixtures . — Transmit sulphuretted hydrogen 
through the mixture to convert free iodine into hydriodic acid. 
Expel the excess of gas by a gentle heat, add potash in excess, 
filter, and evaporate to dryness. Place the residue in a covered 
crucible, and char it at a low red heat ; reduce the charred ma.ss 
to powder, treat it with distilled water, and filter ; concentrate 
by evaporation ; and apply the test of starch and sulijhuric acid. 
In this way minute quantities of the poison may be detected. 

Symptoms . — When given as a medicine, in small doses, the 
hydriodate of potash sometimes acts injuriously, through pecu- 


Fig. 75. 
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liarity of constitution. Alarming symptoms have been pro- 
duced by a few doses of two or three grains, or a single dose of 
five grains ; but the medicine is being constantly given in five- 
grain doses three times a day to large numbers of patients with- 
out producing any bad cftects. The symjitoms are vomiting and 
purging, severe griping pains in the abdomen, watering at the 
nose and eyes, swelling of the face, headacjhe, dryness of the throat, 
intense thirst, difficulty of breathing, frequent pulse, and great 
prostration. In leas marked cases the symptoms resemble those 
of a severe cold. Ptyalism is an occasional symptom. In one 
case, in which I ascertained that no prei)aratiou of mercury had 
been given, all the character^ of mercurial salivation were pre- 
sent. (G.) Long continued administration causes the pheno- 
mena of iodism just 'described. 

Treatment , — Aiter the prompt removal of the poison by 
emetics, or the stomach-pump, diluents, with antiphlogistic 
remedies if necessary. 
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METALLIC IRRITANTS. 

I. ARSENIC. II. ANTIMONY. III. MERCURY. IV. LEAD. 
V. COPPER. VI. ZINC, TIN, SILVER, IRON, 
BISMUTH, AND CHROME. 

I. AKSENIC ANJL> ITS PEEP All ATIONS. 

Arsenic is by far the most important of the metallic poisons, 
whether measured by the extent to which it is diffused, its many 
applications in medicine and the arts, or its use us a poison. 

Arsenic and its compounds enter largely into the composition 
of the earth’s crust, as metallic arsenic, arsenious acid, the two 
sulphides, realgar and orpiment, or as a constituent of several 
ores of iron, copper, silver, tin, zinc, nickel, and cobalt. Most of 
the arsenious acid of commerce is prepared from an arsenical sul- 
phide of iron, known as mispickel, or arsenical pyrites ; the re- 
mainder from the roasting of ores, chiefly of copper and cobalt. 

Arsenic has accordingly been found in several soils, and in 
plants grown in them, and in some mineral waters and running 
streams. Arsenious acid is largely diffused through the air sur- 
rounding some smelting furnaces, and arsenic acid and tlie alka- 
line arsenates are used as mordants, in some dye-works to such an 
extent as to poison the streams into which tlicy discharge their 
refuse ; and even to taint the water-supply of towns. 

As the iron pyrites, or mundiCy largely used in the manufac- 
ture of oil of vitriol, contains arsenic, much of the sulphuric acid 
of commerce is tainted with it ; and this being, in its turn, used 
in the manufacture of nitric, hydrochloric, and other volatile 
acids, of sulphate of soda, as a preliminary to the making of the 
carbonate, and for other purposes, many liquid and solid sub- 
stances in common use in medicine and the arts are impregnated 
with arsenic. The t'ivo metals, zinc and copper, the two acids, 
the sulphuric and hydrochloric, and the sulphide of iron used fn 
testing for arsenic, have all been found to contain it. 

Arsenious acid, the most important compound of arsenic, is 
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much employed in the arts. It is used in the manufacture of 
f^lass, to improve the quality of the “ metal,” and in makinf^ 
white enamel. • Composition candles sometimes contain it. It 
is used to prevent ** furring” in steam boilers. Shipbuilders mix 
it with tar to protect timber from worms. It is contained in 
liquids, powders, and papers for killing rats and vermin, flies and 
moths. Farmers use it to preserve grain for seed, and as an 
ingredient in dipping-compounds for sheep. Grooms give it to 
horses to improve their coats, and there is no longer any doubt 
that some IStyrian peasants habitually take arsenious acid in 
quantities exceeding the smallest poisonous dose.^ 

The metal arsenic is mixed with lead in small shot. 

Preparations of arsenic have been mixed by accident or design 
with articles of confectionery: arsenious acid with lozenges, 
orpiment in Bath buns, and Schecle’s green with blancihange. 
This last, or an analogous preparation, is also ‘very largely used 
in many of the ornamental arts ; and arsenic is also used in the 
preparation of some aniline dyes, in which it may be found in 
considerable quantity. 

Medicines containing arsenic arc prescribed for the cure of 
ague and intermittent disorders, and of obstinate diseases of the 
skin ; and white arsenic, subdivided by mixture with calomel or 
other suitable vehicle, is aj)plied externally in lupus and cancer. 

Arsenious acid enters into two preparations in the British 
Pharmacopcciii, the liquor arsenicalis, or Fowler’s solution (gr. iv. 
in fl. ^), and the liquor arsenici hydrochloricus (gr. iv. in fl. ^j). 

Arsenic acid enters into the ferri ursenias, the sod® arseuias, 
aad the liquor sod® arsenatis (gr. iv. in 11. Jj). 

The preparations of arsenic most interesting in a medico-legal 
point of view are, the white oxide or arsenious acid, the yellow 
sulphide or orpiment, the green arsenite of copper, or Scheele’s 
.green, and the arsenite of jK^tash contained in Powder’s solution. 
Of these the ai-senious acid is by far the most important ; and 
must therefore be examined with great care and minuteness. 

As all our processes of analysis include the production of the 
metal arsenic as a means of identification, some account must 
first he given of its most important properties. 

♦ Dr. Koscoe, in a pa])tr read to the Manchester Philosophical Society, Oct. 
30, 1H()0, brought forward conclusive evidence in support of this statement, 
and adduced well-authenticated instances in which the poison was swallowed 
to the amount of aud fli grains at a time; and JDr. Maclajfan has more 
recently placed the tact beyond tlie reach of doubt. See his interesting and 
initruotive paper in the ‘ Edinburgh Medical Journal,’ vol. x. p.2(K); and letter 
from Dr. Knapp bearing witness to the swallowing of 7i grains of arsenious 
acid. Ibid. p. 669. 
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The metal arsenic is stated to sublime at 356® Fahr. ; but I 
have found that small quantities of the metal sublime at 230®. 
(G.) The sublimation gives rise to the odour of garlic. When 
the process is conducted in close vesselsrkx an atmosphere of car- 
bonic acid, it settles on cooler surfaces unchanged; but when 
heated in the air, it is deposited as white oxide, or arseniouS acid, 
or as a mixture of the acid with the metal. In commod with 
antimony it combines with nascent hydrogen to form arseniuretted 
hydrogen, which gas, when heated or burned, gives up the pure 
metal to cooler surfaces ; and it shares with several other metals 


the property of being reduced and deposited on copper boiled in 
an acid liquor containing any of its preparations. 

All these properties of metallic arsenic are displayed in opera- 
tions on the small scale with the spirit-lamp and reduction-tube. 
The vapour of the metal has the garlic odour : it is deposited as 
arsenious acid, when the tube contains atmospheric air.; and as 
pure metal when it is filled with carbonic acid gas : it forms a 
shining metallic crust, or stain, on white porcelain when the 
burning jet of arseniuretted hydrogen is directed upon it from 
Marsh’s aiiparatus ; it leaves a similar stain in the tube through 
which the gas is transmitted, when it is heated by the 
spirit lamp; and it gives a metallic coating to copper 


foil boiled in liquids acidulated with hydrochloric acid, 
as in Rcinsch’s process. The vapour of the pure im- 
mixed rnetal is deposited on cooled surfaces as minute 
globules, which shine by reflected light like those of 




mercury (fig. 7G) ; but when there is enough air present 


to oxidize part of the vapour, the globules of metal are blended 


with the white powder or brilliant crystals of arsenious acid.* 


ARSENIOITS ACID (Oxide of Arsenw^ Sesquloxide of Arsenic^ 
White Oxide of Arsenic, White Arsenic, Arsenie.f) 

In the two years 1837-38, arsenious acid was the ascertained 
cause of 185 deaths, being as many as those attributed to all the 
preparations of opium, and rakny more than those caused by all 
other poisons. Of these 185 deaths, 112 were ascertained to 
have been suicidal, 21 accidental, and 12 homicidal ; but the last 
figure is certaiidy too low. 

Since the act of 1851 (14 Viet, cap. xiii.), which restricted the 
sale of arsenic, and prescribed its admixture with soot or indigo 


* Refer to a paper by Dr. Guy, * On the Production and Identification of 
Crystals of Arsenious Acid and Crusts of Metallic Arsenic,’ in Dr. Beale’s 
‘ Archives of Medicine,’ No. Ill, 1868. 

t In some country places it is known as " Mercury !” 

G G 2 
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»f sold in small quantities, poisoning by arsonious aci^has become 
less frequent, b >th absolutely and relatively to other poisons. In 
the five years 1852-5b, it gav'^o rise to 27 only of the annual 
average of 268 deaths by ascertained poisons. In the first period, 
therefore, the proportion was 1 in 3, or 34 per cent,, in the second 
period 1 in 10, or 10 per cent. In France arsenious acid takes 
still higher rank as a poison. 

This common use of arsenious acid ns a poison will excite no 
surprise ; for it is as white as Hour, is tasteless or nearly so, may 
be mixed with articles of food without undergoing or causing any 
change, is very cheap, and is largely used, as already stated, for a 
great variety of purposes. 

Arsenious acid is found in commerce as a cake, and as a wliite 
powder. The cake, when first sublimed, is nearly transparent, 
but ill time becomes opaque, resembling a white enamel with thin 
transparent striai. It is the powder that is commonly used as a 
poison. Arsenious acid, in both these forms, has well-marked phy- 
sical properties, and may he readily identilied by chemical tests. 

Properties. — 1. hSparingly soluble in water, hot or cold. 2. The 
solution has a very slight acid reaction. 3. in substance taste- 
less, but its solution or vapour has a very faint sweet taste.* 
4. The aqueous solution slowly evaporated deposits octahedral 
crystals. 6. Very aoluhk; in ammonia, hydrochloric acid, and car- 
bonate of potash ; and dcqiosited from its solutions in ammonia 
and hydrochloric acid, also as octahedra. 6. Combines with 
alkalies, forming soluble arsenites. One of these properties, the 
soluhilily^ must be more minutely examined. 

Solubility . — An ounce of cold water dissolves fron» half a 
grail) to a grain ; boiling water poured on the poison retains on 
cooling a grain and a quarter to the ounce; and water boiled for 
an hour on the powder 12 grains to the ounce. The presence of 
Organic matter renders the poison less soluble. (Taylor.) 

Tests . — We may have to identity the poison — 1. In substance, 
2. In solution. 3. In oryanic liquids, 4. In the fluids and 
solids of the body, 

1. Arsenious Acid in Substance, 

a. Heated by the spirit lamp on platinum foil, it sublimes un- 
changed, as a white vai)oui-. h. Heated in a reduction-tube, it is 

* A lad took from the mouth of a bottle as much arsenious acid as would 
cover a sixpence, and told me that it tasted like flour. (G.) Otto I'aeheiiius 
says, “ that after many sublimations of Arsenic, on opening the vessel, he 
sucked in so grateful and sweet a vapour, that he greatly admired it, having 
never experienced the like before.” See Baker’s ‘ Einplo}Tnent for the Micro- 
scope,* p. 133. 
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deposited an amorphous i) 0 \vdcr, or as octaiiedral crystals. 

c. Moistened by liquor potassse it undcrj^oes no change of colour. 

d. Moistened by sulphide of ammonium^ no immediate change 
takes place ; but when the excess of ammonia has evaporated, been 
dissipated by heat, or neutralized by acetic acid, a canary-coloured 
sulphide of arsenic remains, e. When arsenious acid mixed with 
charcoal is dropped into a reduction -tube and heated, the metal is 
reduced and volatilized, and deposited on the cooler part of the 
tube as a shining metallic crust. The sublimed metal has the 
odour of garlic. 

The two tests of sublimation and reduction must be more 
exactly described, and their results minutely examined. 

Sublimation . — It has just been stated that arsenious acid 
dro]i]^ed into a reduction- tube and heated by the llaine of a 
8})int-lamp, becomes a ^vhite vapour, which deposits on the cooler 
part of the tube an amorphous powder, or octahedral crystals. 
But as the crystals are characteristic of the poison, not the white 
amorphous deposit, it should be well understood that in order to 
get characteristic crystals the white vapour must be received on a 
Iicated surface. On a cool surface it is deposited as an amorphous 
powder. 

The process of sublimation is usually performed in a reduction- 
tube of about the size and length shown in fig. 79, p. 455, After 
drying the tube by passing it repeatedly through the flame of the 
lamp, the arsenious acid, placed in a short tube of smaller size, is 
dropped in, and the flame of the lamp applied, so as to envelope 
the lower third of the tube. By the time that the inner tube is 
so heated as to sublime its contents, the temperature of the outer 
tube will be favourable to the deposit of distinert crystals. 

The subliming temperature of arsenious acid is variously stated 
at 370° to 400° Fahr., but 1 have ascertained, both by the method 
explained at p. 400, and by ])lacing fragments of arsenious acid 
in small reduction-tubes and plunging them into a sand-bath 
with the thermometer, that the real subliming point is at or 
about 280° Fahr, (G.) 

The crystals of arsenious acid obtained by this coarse method 
of sublimation also result from the oxidation of the metal arsenic, 
as a constituent part of tests yet to be described ; and as these 
crystals always furnish a very important means of identification, 
their shape and characteristic properties should be well under- 
stood. 

The Crystals of Arsenious Acid are remarkable for brilliancy 
and permanence. They are almost alwsiys distinct and sejmrate, 
except when superimposed ; occasionally they are grouped in 
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rings; but they rarely form compound crystals of|piny definite 
shape. The crystals depicted in fig. 77 are extremely uncommon. 
They were obtained by sublimation in a small tube; and re- 
semble the compound crystals of alum. They were probably 
first dissolved in the moisture of the tube, and then deposited 
afresh. 


The prevailing form of crystal is the re- 
Fig. 77. gular octahedron. The rhombic dodecahe- 

dron, rectangular prism, and plates of 
I? •, various shape and thickness, arc less com- 

forms. For an account of the inicro- 
scopic ap])carances of the entire crystals, 
the half crystals, the macles or twin 
crystals, and other exceptional forms, see 
p. 409 et seq. 

Sometimes (probably from insufficient 
heat) all the crystals assume irregular and confused forms, and 
some few specimens consist almost wholly of the deep triangular 
plates which have been mistaken far trtrnliedra (a form that never 
occurs), while in others again plates of every size, shape, and thick- 
ness abound. 


^ Some of the many forms which the crys- 

tals of arsenious acid assume are shown in 
^ ^ "’^41 as in figs, and 82, where 

^ mixed with scatter(?d globules of 

metallic arsenic; also in the mixed crust of 
arsenious acid and metallic arsenic, as seen 
by reflected light in fig. HO. 

deduction . — Arsenious acid, well mixed 
about four times its bulk of finely pow- 
^ dered recently ignited charcoal, is intro- 

duced into the tube, fig. 79, at «, with the 
precautions dc'seribed in s])eakiug of the process of sublimation, only 
that it is not necessary to heat tlie middle portion of the tube. The 
tube being held at an angle, and the flame of the spirit-lamp steadily 
applied at the metal rises in vapour, with the odour of garlic, and 
is deposited from a (juarter to half an inch above the mixture, as a 
dark brown or black ring, h. As the vapour quickly attracts 
oxygen from the air, it is readily oxidized : so that the ring is 
always a mixture, in variable proportions, of metallic arsenic and 
arsenious acid ; the metal cliicfly at the low'er part of the ring 
wearing the ai)pearance of a mirror; the middle portion con- 


taining a large admixture of arsenious acid ; and the upper part 
consisting almost wholly of it. lly cautiously applying the flame 
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of the lamp jjp the lower part of the ring, it may he rendered 
more compact and more distinctly metallic ; and by driving the 
crust repeatedly up and down the tube, it Fig. 79 . 
may be wholly converted into cr^'stals of 
arsenious acid. 

When this reduction is performed with 
proper i)recautions (using a tube of green or 
German glass*), taking care that the mix- 
ture of arsenious acid and charcoal, and' the 
tube itseltj are tree from moisture, so that 
the mixture may not he driven up into the 
rube; taking equal care to introduce the 
mixture so as not to soil the tube; very 
satisfactory results are obtained. The mixed 
crusts cannot be mistaken for globules of 
mercury ; nor for the crust obtained by the 
same process from the white hydrated oxide 
of cadmium, as the anhydrous oxide of 
cadmium blended with the crust has a brown, 
green, or yellow colour. 

Hut as it might be alleged that the crust obtained by this pro- 
cess of reduction does not present such distinct characters as to 
justify a witness in allirming that it is due to arsenic and to nothing 
else, we proceed to obtain the crystals of arsenious acid in one of 
two ways. The sealed end of tlie tube containing the residue of 
the charcoal is drawn olf, and the metallic crust driven up and 
down the tube till it is wholly changed into crystals of the oxide ; 
or the sealed end of the tube, as well as the part free from deposit, 
are filed off, and the part containing the crust, being folded in 
paper, is broken into small fragments, wljicli are introdu(;cd, with 
like precautions, into a second reduction-tube, and the crust con- 
verted into arsenious acid by heat. 

Hut this mode of procuring a crust of metallic arsenic from 
arsen’ous acid and charcoal, and crystals of arsenious acid from the 
crust itself, is open to two classes of objections. The method 
itself is wanting in delicacy, and encumbered by precautions ; and 
the results present themselves in a form very unfavourable for 
examination by the lens and microscope, especially when we are 
dealing with very small quantities of the metal or its oxide. 
These objections are obviated by the use of the simple apparatus 
(fig. 48) described at p^ 404. 

The mixture of arsenious acid and charcoal is first dropped into 

* This is to guard against the possibility of the lead which enters into the 
composition of the more fusible English glass being reduced in the glass itself. 
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the clean and dry specimen -tube {a) ; the disk of glass (c) is dried 
in the flame of the sj)irit-lamp, and placed over the mouth of the 
tub(; ; and the ])oint of the flame is then steadily applied to the 
bottom of the tube. The vapours of the metal when first disen- 
gaged combine with the oxygen of the air contained in the tube, 
and araenious acid is re-l'onned, and deposited on the under sur- 
face of the glass disk, as an amorphous powder, or in glittering 
crystals, according to the temperature. The after-deposit may 
consist of globules of the metal. 

The crugfc in this case, then, as in the usual process of reduc- 
tion, is a mixture of metallic arsenic and arsenious acid, and when 
examined by the lens, or microscope, hy reflected light, has the 
a])poarance shown in fig. 80, where the sparkling triangular facettes 
of the octahedral ci’ystals of arsenious acid are shown projecting 
through a layer of metal. A third form assumed hy some of the 
thinner crusts, and hy the circumference of the thicker ones, 


Fi)j. 80. Fig. 81. 
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consists of crystals of arsenious acid interspersed with distinct 
globules of metallic arsenic, as in figs. 81 and 82. The thin- 
nest crusts of all are iridescent, and may be resolved, under 



the higher powers of the microscope, into aggregates of small 
globules. Crusts of pure unmixed metal, presenting under the 
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microscope the appearances shown in fig. 83, may be readily 
obtained by covering the mixture of arsenious acid and charcoal 
with a layer of dried bicarbonate of soda, so as to fill the tube 
with an atmosphere of carbonic acid gas. See also fig. 76 , 
p. 451. 

The appearances shown in figures 80, 81, and 82, prove con- 
clusively the presence of arsenic. Those presented by the un- 
mixed metal in fig. 83 are less c‘onclusive, as the globules are 
sometimes not to be distinguished from those of mercury. Hence 
it may be necessary in the case of the ))urcr crusts of arsenic, 
and expedient in other cases, to confirm the evidence afforded by 
the microscopic characters of the metallic or mixed crust, by con- 
verting the metal into arsenious acid. With this view the por- 
tion of glass bearing the crust should bo cut into narrow slips 
with a writing diamond, and the slips being dropped into a 
specimen-tube (fig. 48), must be treated in the manner just de- 
scribed. 'I'he glass disk will be covered with glittering crystals, 
or with a mist which can he resolved, under the higher powers of 
the microscope, into groups of oetahedra. 

It may be well to state that the metals cadmium, selenium, 
and tellurium are also sublimed by the heat of a spirit-lamp ; 
that selenium is deposited as globules, and tellurium sometimes 
converted into crystals of telluric acid. Hut crusts of selenium 
have the colour of ’port wine, the crystals of telluric acid are 
needles, and the metallic crusts of cadmium and tellurium are 
not globular : so that the mixed crusts of arsenic cannot be con- 
founded with any other result of sublimation. 

There is still one method of procedure specially applicable to 
ininutt) quantities of arsenious acid. If, on evaporating on a porce- 
lain slab a drop of liquid supposed to hold arsenious acid in 
solution, a white amorphous, or obscure crystalline stain is left, 
we may test it in one of two ways, 

* 1. I3y the simple process described in p. 405 (fig. 50). 

Oil heating the porcelain slab, a mist will settle on the heated 
superimposed disk of gla8.s, which, when examined by the micro- 
scope, will be found to consist of crystals of arsenious acid. In this 
" ‘'y ToVd arsenious acid may be identified without difficulty, 
and even grain be found to yield characteristic results. 

2. Take a fragment of microscopic glass, and mark it with a 
writing diamond, so that when broken it may yield narrow slips. 
Place a drop of the solution on the glass, let it dry, and then 
break the glass. Iijl^roduce the slips into the tube (fig. 51, 
p. 405) in the manner desoiibed, and proceed according to the 
instructions given. The narrow' part of the tube will contain 
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crystals of araenious acid. In this way, too, such small quantities 
of the poison as the grain may be detected with certainty, 
and less than y (,^ 7 , grain where the reduction is carefully and 
skilfully performecl.’^i' 

These two methods of procedure are equally applicable to the 
reduction of the metal ; the first to the stain of metallic arsenic 
obtained by Marsh’s method on the slab of white porcelain ; the 
second to the mixture of arsenious acid and charcoal. By the first 
method the stain will be sublimed and deposited as arsenious 
acid : by the second a crust will be obtained ; the first part of 
which will generally be found to consist of metallic globules, the 
second of crystals of arsenious acid. 

2. Arsenious Acid in Solulion. 

There are several tests for arsenious acid in solution : — Three 
apj)licd as liquid, and known as liquid tests ; one as gas, distin- 
guished as the gaseous test ; a fifth is the well-known Marsh's 
test ; and a sixth the now equally well known test of lleinsch. 

1. The Liquid Tests. — These are three in number : — the 
ammoiiio-nitrate of silver, the aminonio-sulphatc of copper, and 
sulphuretted hydrogen water, a. Aininonio-nitrate of silver.f 
This throws down a rich yellow arseiiito of silver, which, on ex- 
))osure to light, changes to dingy brow'n. ?>.* Ammonio-sulphatc 
of eoj)])erJ; causes a ])recii)itate of the bright green arsenitc of 
copper, c. Suljihuretted hydrogen water throws down the yellow 
sulphide of arsenic. The sulphi<ie of ammonium produces no 
immediate ellect, but after a long interval, or on the addition 
of a few drops of acetic acid, causes the same precipitate. 

These tests are supposed to be applied in succession to a clear 
colourless li(]uid believed to contain arsenious acid, and so applied, 
are free from objection ; but it should be understood that a solu- 
tion of phosphoric acid yields with ammonio-nitrate of silver a 
yellow precipitate, as an alkaline phosphate does with the nitrate ; 

♦ To obtain tlicsc niinutc quantities proceed as follows:— Weiprh a grain of 
arsenious acid in an necurate balance. Dissolve it in a thousand minims of 
distilled water. Take up the solution with a pipette furnished with a small 
opening, or use tlie stoppered drop bottle fig. 4.‘>, p. 403), which 1 recommend 
for all solutions and tests used in delicate chemical manipulations. Ascertain 
liow many drops from the point of the pipette are equivalent to a minim. 
Say that there arc three drops to a minim, then the stain left by the evapora- 
tion of a single drop will consist of grain arsenious acid. (G.) 

t Formed by adding liquor atnmoniu; to a strong solution of nitrate of 
silver, tiil the brown oxide of silver at first thrown*hown is nearly redissolved. 

J Formed by adding liquor ammoiiiae to a solution of the sulphate of copper, 
till the bluish-white hydrated oxide of copper is nearly redissolved. 
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and that a decoction of onions prives with the copper solution a 
preen precipitate. As these liquids are only used as trial tests, or 
to prove that a white powder or colourless crystals obtained from 
the oxidation of a ring of metal really consist of arsenious acid, 
these facts do not constitute an objection to the tests. 

Oaseous Test . — I'his test, too. is supposed to be applied to a 
clear colourless liquid. Having ascertained that it has no decided 
acid or alkaline reaction, we slightly acidulate with acetic acid, 
and transmit the suljihuretted hydrogen gas through the liquid. 
I f it contains arsenious acid, it soon assumes a rich golden yellow 
tint. If the quantity of the poison is considerable, a precipitate 
of the same colour is formed ; but if it is in small quantity, the 
precipitate is not formed till the excess of gas has been expelled 
by heat, and the liquid has been left at rest for several hours. 
The only other substances which yield with sulphuretted hydrogen 
a yellow precipitate arc the peroxides of tin and cadmium, both of 
rare occurrence, and easily distinguished. The sul})hide of anti- 
mony is orange-coloured. Tlic presumption, therefore?, is strong 
in favour of arsenic, and may he converted into certainty by col- 
lecting and testing the precipitate, or by applying the aimnonio- 
nitrate of silver and the aimnonio-sulphato of copper to other 
portions of the same liquid. 

The precipitated sulidiidc of arsenic having been allowed to 
subside, is to bo caVcfully colle<5ted, washed, and dried, and sub- 
mitted to a process of reduction ditlering from that already 
described when speaking of arsenious acid only in the substitution 
for charcoal of a dux containing an alkali. Tliat usually employed 
is the hlack fiux formed by incinerating a mixture of one part of 
nitrate of potash with two of the bitartrate. Ilut incinerated 
acetate of soda, or a mixture of one part of cyanide of potassium 
with three parts of carbonate of soda, previously w'ell dried, is to 
be preferred. If this last dux is used it should be in the propor- 
tion of one of - the sulphide to twelve of the dux. The metallic 
crust obtained by tliis process of reduction is found to be a 
mixture of metallic arsenic, arsenious acid, and undeconi posed 
sulphide. 

In dealing w'ith minute quantities of the sulphide, the method 
of reduction by the capillary tube (dg. 51, p. 405) slionld be em- 
ployed, followed, if the quantity be sufficient, by that described 
at p. 404 (fig. 48). 

The sulphides of cadmium and tin are thrown down imme- 
diately by sulphide of animoninm, but the sulphide of arsenic not 
till the ammonia has been dissipated, or neutralized by an acid. 
The sulphide of arsenic is very soluble in ammonia, those of 
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cadmium and tin insoluble, the sulphide of arsenic yields a dis- 
tinct metallic sublimate, while the sulphide of tin yields none, and 
the sulphide of cadmium gives the sublimate described at p. 455. 

When the precipitated sulphide is not pure in colour or free 
from organic matter, it should be dissolved in ammonia, and again 
thrown down by h^’^drochloric acid. 

The gaseous test, pro[)orly applied, and followed by the reduc- 
tion of the metal from the sulphide, gives certain evidence of 
arsenic. It is unnecessary, though for medico-legal purposes 
desirable, to convert the sublimed metal into crystals of arsenious 
acid. 


Marshes lest . — This ingenious and valuable test was proposed 
by Mr. Marsh, of Woolwich, about the year 1S35. lie employed 
two forms of apparatus; the one (fig. 81) consisted of a tube 

bent in the shape of the letter 
J, the long leg being twice the 
length of the shorter one. and 
open, and the latter furnished 
witl) a slop-cock terminated by 
a nozzle with a minute bore. 
Hydrogen was generated in 
this ai)paratns by pure zinc and 
dilute sulphuric acid, to w’hich 
a portion ‘of the liquid con- 
taining arsenic was added. 
Wlien the arseniuretted hy- 
drogen had tilled the smaller 
leg of the tube the stoj)-cock 
was opened, and the jet of gas 
inflamed. On holding over the 
flame a piece of glass or porcelain, a distinct metallic ring was 
deposited upon it. For larger quantities of licpiid Mr. Marsh used 
the apparatus de])ictod in fig. 85.* Many alterations and 
modifications of Marsh’s apparatus have been since suggested, 
of which fig. 80 represents by far the most convenient form. 
It consists of a wide-mouthed bottle with a closely fitting 
cork, pierced for two tubes, of which the one, furnished 
with a funnel, dips beneath the liquid, the other bent 
nearly at right angles, hut sloping slightly towards the bottle, 


Fig. 84. Fig. 85. 



destjends a short distance into the vessel. This tube is furnished 


with a cork for the reception of a detached horizontal tube of 


• For an account of the apparatus employed by Mr. Marsh, and the results 
obtained, refer to the ‘ Transactions of tlie Society of Arts,’ vol. li. 1836-6. 
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glass free from lead, and drawn out into a point with a small 
ajjerture. 


Figr. 88. 



In this apparatus liydrogcn is generated by pure zinc and 
dilute sulphuric acid, and the action is continued till the atmo- 
spheric air is completely expelled, and all risk of an explosion 
avoided. The tiamc of a spirit-lamp is then steadily applied for 
ten or fifteen minutes to the horizontal tube. If there is no 
deposit we conclude that the zinc and sulphuric acid do not them- 
selves contain arsenic. Having ascertained this, we ])our into the 
funnelled tube part of the liquid supposed to contain arsonious 
acid, and immediately reapply the spirit-lamp to the horizontal 
tube. If the liquid contain nrscuious acid, a metallic deposit 
takes place in the tube half an inch or more from the part 
to which the liame is applied. The horizontal tube should be 
five or six inches long, so that we may obtain two such crusts 
at least. Having procured these, we light the hydrogen as it 
issues from the end of the tube, and obtain one or two deposits 
on slips of porcelain, and others on disks of crown glass. A very 
minute quantity of arsenic suffices for both these purposes. Wo 
may then continue to apply the flame of the lamp to the horizontal 
tube, till the absence of stain from a fragment of glass held before 
the jet proves that the metal is exliausted. The spots thus 
obtained consist either of arsenic or of antimony. 

The evidence afforded by the stains thus obtained may be con- 
firmed by bending the horizontal tube at right angles and holding 
a wide test-tube over the flame (fig. 86). The tube will be coated 
with arsenious acid resulting from the oxidation of the metal, and 
to its contents, dissolved in a small quantity of distilled water, we 
may apply the liquid tests. 
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The round BtaiuB on the surface of porcelain have the following 

distinctive properties ; — 

a. The arsenical stain has every variety of nuitallic lustre, 
from that of copper to that of steel, but it never wears the sooty 
apjjcarance proper to most crusts of antimony, h. The arsenical 
stain is much more readily dissipated by the lioat of the spirit- 
larn]), and gives out the garlic odour.* e. The two stains are 
characteristically affected by several liquid and gaseous reagents, 
from which we select three, the first two as tests by simple solu- 
tion, the last as a test by solution followed by a characteristic 
coloured residue. The first of these tests was suggested by 
Kischoff, the second by Dr. Guy (‘ Medical Times,^ July, 1847), 
the third also by Dr. Guy in a former edition of this work. 

1. The arsenical stain is rapidly dissolved by a solution of the 
chloride of lime (bleaching liquid), which does not affect the anti- 
monial stain. 2. The antimonial stain is less speedily, but at 
length completely dissolved by a solution of the {)rotocliloride of 
tin, which does not dissolve the arsenical stain. 3. The anti- 
monial stain is rapidly dissolved by the sulphide of ammonium ; 
the arsenical stain slowly and imperfectly. The solution of the 
antimonial stain, when dry, leaves an orange-coloured spot of 
sulphide of antimony, w’hile the imperfectly -dissolved arsenical 
stain ])re8ents a light lemon-yellow spot of sulphide of arsenic 
mixed with portions of undissolved metal. 

Should the stain contain both antimony and arsenic the chlo- 
ride of lime will dissolve out the arsenic, and leave the antimony. 
So, on the other hand, the protochloride of tin will dissolve the 
antimony, and leave the arsenic. 

The arsenical stain, us it usually contains some arsenious acid, 
may be tested directly by the ammonio-nitrate of silver in the 
following simple way : — Add to the stain a drop of nitrate of’ silver 
solution, with a glass rod (slightly stirring), and then blow tiie 
va])Our of ammonia upon it. The lemon-yellow arsenite of silver 
w’ill be immediately formed. 

The larger and thicker stains of arsenic may also be readily 
identified. (Tlobules of metallic arsenic may be seen by the 
higher powers of the microscope on the disks of glass (fig. 83), 
or they may be transferred from the slab of porcelain to a glass 

* This test may be applied as follows ; — Procure a crust of arsenic and one 
of antimony on the ends of t wo oblong porcelain slabs. Obtain two stains at 
the other ends of the slabs from the liquid under examination ; apply the 
flame of the spirit-lamp steadily to the centre of the porcelain between the 
two stains. If there is an arsenic stain at one end, and an antimony stain at 
the other, the first will soon contract under the heat, and ultimately disap- 
pear, before the other shows any signs of being affected by it. 
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disk by the method described at p. 405, and illustrated in fig. 50). 
The glass disk will be found covered with octahedral crystals; 
or, if the cell is very shallow, with globules of the metal, or the 
two combined. 

The stains of antimony and arsenic in the tube also present 
some remarkable differences. The antimony is deposited close tq|) 
the point to which the heat is applied, and on both sides of the] 
flame (A, fig. 87) ; tiic arsenic at some distance from it (B, fig. 88).* 
When heated, the antimony volatilizes very slowly, the arsenic 
quickly j tlio arsenic has often a nut-brown or copper colour, the 
antimony the lustre of tin. Of these properties the first and. 
second are highly characteristic ; but the colour of the crusts is 
less constant ; for though antimony rarely presents the distinct 



copper colour of arsenic, nor arsenic the tin- like lustre that 
belongs to most crusts of antimony, crusts of antimony and 
arsenic may happen to resemble each other in colour, though not 
in shaj)C or position. The eflcet of heat is decisive ; for while 
the crust of antimony moves slowly under the flame of the spirit- 
lamp, and undergoes no remarkable change, the crust of arsenic 
is easily dissipated, and readily converted into characteristic 
crystals of arsenious acid. The crusts of arsenic and antimony 
may also he readily distinguished by detaching the liorizontal 
tube, transmitting a stream of dry sulphuretted hydrogen gas 
through it, and chasing the metal, by the flame of the lamp, in a 
direction op’posite to the stream of gas. Tlie antimonial crust 
changes its place very slowly, and gradually assumes, hut only in 
part, the characteristic orange hue of the sulphide; while the 
stain of arsenic is readily driven from point to point as a light 
lemon -yellow crust of sulphide. 

Some precautions arc necessary in using Marsh’s test. To 
guard against exi)losion, the gas should be generated freely at 
first, hut less briskly when adding the suspected liquid ; for the 
smallest addition of another metal occasions a viohmt extrication 
of gas. The first violent action having subsided, the jet should 
be lighted ; and the absence of arsenic (in other w ords the purity 
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of Iho zinc and sulphuric acid) ascertained by repeatedly holding 
a clean surface of porcelain to the jet, as well as by steadily 
aj)plying the flame of the spirit-lamp to the horizontal tube for 
several minutes. If there is no stain on the porcelain or in the 
tube, the suspected liquid may be added drop by drop, the flame 
being kept all the time steadily applied to the horizontal tube. 
A few stains should also be obtained on porcelain and on glass. 
If there should happen to be much froth, a small quantity of 
spirits of wine may be poured into the funnelled tube. 

J{emsah*s Test,— Put the liquid containing arsenic into a test- 
tube, and add about the eighth of its bulk of pure hydrochloric 
acid, drop into the tube a narrow short slip of clean copper foil, 
aud heat tlie liquid to the boiling ptnnt. If the slip of copper is 
speedily tarnished by the liquid, other slips may be introduced 
one by one, until the copper retains its colour. The slips are 
then to be removed, washed in distilled water, and dried at a low 
temperature. The metal arsenic will be found to form an iron- 
grey coating, adherent if in small quantity, but readily separating 
if more copious. A single slip if thickly coated (or several slips 
if merely stained) is tlien to bo introduced into the capillary 
reduction- tube (fig. 51), with the precautions described at p. 405. 
Minute crystals of arsenious acid, readily identified under the 
microscope, will be found in the capillary part of the tube. If 
characteristic results are obtained by this process, other slips may 
be similarly treatc<l in the manner described at p. 404, and illus- 
trated in fig. 48, or by the method figured and described in 
fig. 50, p. 405. The crystals of arsenious acid, being on a flat 
surface, can be readily examined by the microscope. 

By cither of these methods satisfactory results should be ob- 
tained with the grain of arsenic, and in skilful and prac- 
tised hands with the grain.* 

Certain precautions must be taken in employing this test. 4s 
hydrochloric acid may contain arsenic, and as specimens of copjier, 
even many of those thrown down by the electrotype process, also 
contain it, the copper must bo first boiled in the dilute hydro- 
chloric acid. If it is uiiturnished, the acid may be considered 
pure ; and if the copper itself, when boiled in the acid liquor sup- 
posed to contain arsenic, is not dissolved, and does not impart a 
green colour to the liquid, the copper may be used with safety. 

• To obtain these small (juantities for experiment, prepare a thousand small 
slips of copper, and boil them in an ounce of distilled water acidulated with 
hydrochloric acid, and holding in solution If grain of arsenious acid. The 
slips will be coated with metal, and, if cfiually covered, each would carry 
grain. Experiment successively with a slip, and with fractional parts of u 
slip, up to a fifth, or less. (U.) 



GALVANIC TEST. 


4G5 


It is only when the liquid which is being tested dissolves the 
copper, that the impurity of the metal can interfere with the 
result. In order, however, to guard against both fallacies and 
objections, a copper of ascertained purity should be used. 

The process of sublimation which constitutes the second part 
of the test is necessary because other metals as well as arsenic 
yield metallic deposits : solutions containing mercury and silver 
without boiling, and those containing antimony, bismuth, tin, and 
lead, on applying heat. Alkaline sulphides also tarnish the metal. 

These metallic d(iposits differ in appearance ; but not so as to 
dispense with the use of further tests. 

That these and similar statements respecting the detection of 
minute quantities of arsenic, or of other poisons, may not be dis- 
credited, refer to what is said on this subject at page 400. 

Galvanic Test . — Our ctdlcaguc. Professor Rloxam, advocates 
the method of electrolysis as the least objectionable means of 
generating arseniuretted hydrogen and procuring crusts of 
metallic arsenic, lie first made use of a simple modification of 
the J-tube fig. 84, p. 460, but afterwards preferred an appa- 
ratus of the form shown in the annexed engraving, in which m 


Fig. 8a. 



is a two-ounce bottle, the bottom of which is replaced by vege- 
table parchment ft, secured by thin platinum wire. The cork a, 
carries a funnelled tube c, a small tube d, bent at right angles, 
and connected by a caoutchouc tube e, with a drawn-out reduction- 
tube y*; and it is pierced by a platinum wdre suspending a 
plate of platinum-foil I, The wire is connected with the negative 
pole of a galvanic battery. This bottle is placed in a glass a 
little larger than itself, and into which the positive plate i, 
attached to the wure h, of the battery is introduced. The ap- 
paratus is placed in a larger vessel, o o, filled with cold isvater. 

H H 
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An ounce of dilute sulphuric acid (1 acid to 3 water) is then 
poured into the bottle, the poles are connected with the battery, 
and hydrogen gas is generated till all fear of an explosion ceases. 
The shoulder of the reduction-tube at g having been heated to 
redness for fifteen minutes, to ascertain the purity of the acid, 
the liquid to be tested is introduced through the funnelled tube c. 
Frothing is prevented by adding a drachm of alcohol. The metal 
arsenic is reduced in the horizontal tube at g, as in the modern 
form of Marsh’s apparatus. 

This method supersedes the use of zinc in generating the 
arseniuretted hydrogen, and thus excludes one possible source of 
fallacy ; and it is very delicate. It was successively applied in a 
series of experiments with quantities of arsenious acid varying 
from the y ^ to the yvhTo ® characteristic arsenical mirror, 

the alliaceous odour, and a shining ring of crystals of arsenious 
acid, being obtained in each instance.* It may be well to add, 
that in generating hydrogen in the ordinary form of Marsh’s 
apparatus, zinc may be replaced by magnesium. It is free from 
the impurities sometimes found in zinc. 

3. Arsenious Acid in Organic Liquids* 

As arsenious acid is very insoluble in water, and still more so 
in organic liquids, the poison may sometimes be obtained in a 
solid form by diluting with distilled water, and allowing the 
powder to subside. It may also be found adhering to the mucous 
coat of the stomach, from which it may be detached. The solid 
arsenious acid obtained in these ways may be treated in the 
manner described at p. -152. 

If there is no solid arsenious acid in the organic liquid, the 
poison may still be diffused through it, or dissolved in it ; in 
which case the liquid must be rendered slightly alkaline by 
liquor potassoj, and then carefully evaporated to dryness over a 
water-batli. By this means most of the organic matter is 
coagulated, so that, by boiling the residue in distilled water, a 
liquid is obtained which will pass the filter ; and may be treated 
as arsenious acid in solution by any of the methods described at 
p. 458. This inode of procedure is to be preferred when time is 
no object, and there is reason to believe that the quantity of th e 

• On the application of Electrolysis to tlie detection of the poisonous metals 
in mixtures containing organic matters. (‘ Quarterly Journal of the Chemical 
Society,’ 1860.) For information concerning the fallacies that may attach to 
the processes of IMIarsh and Keinsch, consult this valuable paper; also one by 
Wm, Odling, Id.H., on some failures of Marsh’s prucess for the detection of 
arsenic, and Dr. Taylor's ‘ Facts and Fallacies,' &c., in * Guy’s Uospitad Re- 
ports,* 1860. See also a paper by Dr. Gamgee, * Edin. Med. Joum.* 1864, 
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poison is considerable. In other cases the process presently to be 
described must be employed. The solid matters that remain on 
the filter must be preserved, so that if we fail to procure 
evidence of arsenic from the filtered liquid, it may lie treated by 
the methods now to be described as applicable to the solids and 
fluids of the body. 

4. Arsenious Acid in the Solids or Fluids of the Fody, 

As there are cases of poisoning by arsenic, in which the poi.^on 
is entirely expelled during life, so that no trace of it can be found 
in the stomach after death, it is most important to be able to 
detect it in the fluids or solids to which it has been conveyed by 
absorption. 

All the methods which have been proposed for effecting this 
object consist of three essential parts ; — The destruction of the 
animal matter so as to obtain a liquid which will pass the filter ; 
the reduction of the poison to the metallic state by Reinsch’s or 
Marsh’s method, or by electrolysis, and the complete identifica- 
tion of the metal. 

For the destruction of the animal matter four principal methods 
have been proposed — by nitrate of potash ; by nitric acid ; by 
sulphuric acid \ and by hydrochloric acid. The last of these me- 
thods is recommended by its simplicity, as well as by the fact 
that the acid employed is the same that is used in Reinscli’s test. 

The following process, proposed by Fresenius and recommended 
by Professor Rloxam, has the great advantage of presenting the 
poison in the convenient and manageable form of arsenious acid. 

If the organic matters are solid, they must be finely divided 
and brought to the consistence of thick gruel by mixture with 
water. If already in a liquid state, we proceed at once to digest 
them for an hour, in a porcelain dish over a water-bath with 
about half an ounce of hydrochloric acid, adding powdered chlo- 
rate of potash occasionally till the organic matters are disinte- 
grated. The resulting coloured liquid is then to be filtered off, 
evaporated over the water-bath to about an ounce, poured into a 
flask, and a few drops of a strong solution of bisulphite of soda 
added till it smells strongly of sulphurous acid. The flask is then 
heated in a water-bath until this odour ceases. The resulting 
solution, mixed with at least an equal bulk of water, may be 
examined for arsenic by the methods already described. 

Quantitative Analysis, — The quantity of arsenious acid is best 
determined by the use of the pure sulphide obtained from a 
measured portion of the filtered liquid: 100 grains of sulphide 
nearly correspond to 80 grmns of arsenious acid. 


H H 2 
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When the body of a person supposed to have been poisoned by 
a preparation of arsenic, is disinterred for the purpose of analysis, 
and the poison is detected in the stomach, in the solid textures, 
or in the fluids of the body, it is sometimes alleged that the 
arsenic contained in the surrounding soil was dissolved in water 
and conveyed into the body. To meet this allegation it maj be 
necessary to analyse a portion of the soil. One or two pounds 
arc first treated with boiling w^ater, and the filtered liquid, reduced 
by evaporation to a convenient quantity, is tested by Rcinsch’s 
process. If this gives no indication of the presence of arsenic, the 
soil is treated with one part of hydrochloric acid to ten of water. 
The lime and iron dissolved by this means are thrown down by 
adding bicarbonate of potash in excess, and the resulting liquid, 
filtered and reduced as before, is examined by Reinsch’s test. 

The following facts bearing on the value to be attached to the 
detection of arsenic in the dead body require to be borne in 
mind : — 

a. Arsenic may be detected in the dead body after such long 
intervals of time as seven and ten years, h. Arsenious acid, 
usually found attached to the coats of the recent stomach as a 
white powder or paste, is (tonverted into the yellow sulphide by 
the sulphuretted hydrogen generated by ))utrcfaction. c. Pre- 
parations of arsenic preserve dead animal umlter. d. There is 
good reason for Ijelieving that Orfila wjis Inistaken when he 
aflirmed that arsenic is a natural constituent of the human body, 
c. Arsenic when contained in the soil of cemeteries is generally, 
if not always, in an insoluble form, in combination with iron or 
lime. f. Preparations of arsenic, whether taken in single large 
doses, or in repeated small ones, arc absorbed into the blood, and 
may be found in the textures and secretions ; and they are only 
slowly eliminated from the botly. The limit usually stated for 
the complete elimination of arsenic from the human body is three 
weeks ; but it lias been extended to a month by M. lionjean.* 

SYMPTOMS, rOST-JlORTEM AITEAIIANCES, AND TREATMENT. 

Symptoms , — In most cases the symptoms set in witliin an hour 
of the swallowing of the x>oison, with burning pain at the pit of the 
stomach increased by pressure, with nausea, and vomiting, renewed 
by the act of swallowing. The pain soon becomes more difluse, 
and tlu‘re is swelling and tenderness of the belly, with diarrhoea, 
tenesmus, and dysuria. After the setting in of vomiting, if not 
previously, there is a sense of constriction in the throat, with 
intense thirst, inflammation and smarting of the eyes, headache, 

* Ranking’s ‘ Half-Yearly Abstract,’ vol. iii. 
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violent beating of the heart, frequent pulse, quick catching 
respiration, extreme restlessness, great debility, ci'ainps in Uw) 
legs, and convulsive twitchings in the extremities. In the 
majority of cases the mind is intact. When the poison proves 
rapidly fatal, death commonly takes place by collapse, or by coma ; 
in more chronic cases, the patient dies exhausted by the violence 
of the irritative fever, or after a long train of nervous symptoms 
terminated by convulsions. Patients who recover are either 
restored to perfect health, or they suffer from indigestion, from 
prolonged weakness or palsy of the limbs, or from epileptic 
fits. 

But cases of poisoning by arsenic present the greatest possible 
variety in the character, combination, and severity of the symp- 
toms, and (‘xceptions and anomalies of the most perplexing kind. 

In one considerable class of cases, the sym))toms are those just 
detailed in an aggravated form. The vomiting is incessant ; the 
pain in the pit of the stomach most acute, and increased by the 
slightest pressure; the mouth, tongue, and throat are red, hot, 
and swollen; the eyes bloodshot; the countenance ihished; the 
thirst excessive; the diarrlnxia profuse, and attended with tenesmus 
and discharges of blood; the belly acmtely painful and tender, 
and much swollen; the urine suppressed or passed with pain and, 
difficulty ; the pulse full, quick, and frequent ; and the respiration 
laborious and painful ; there is a sense of fulness and 0 [)])ression 
at the heart with violent palpitation; intense headache, with 
giddiness, incessant restlessness, and severe cramps in the legs and 
arms, followed, if liie is prolonged, by convulsions, tetanic spasms, 
epileptic fits, delirium, coma — a group of nervous symptoms vary- 
ing with each case, and terminating in various ways, and at various 
intervals, in recovery or death. 

In a second class, the symptoms are those of collapse. There 
is little or no pain, vomiting, or diarrhoea; a cold and clammy 
skin ; extreme prostration of strength ; very 'frequent and almost 
imperceptible pulse, or one as low as thirty or forty beats in the 
minute. The mind, as in most cases of arsenical jxoisoiiing, is un- 
impaired, hut there is some approach to coma, slight cramps or 
convulsions, and death without reaction, usually in four or five 
hours, rarely beyond twenty hours. Sometimes this state of col- 
lapse is accompanied by constant vomiting and profuse purg- 
ing. 

In a third class of cases tlie patient falls into a profound sleep, 
deepening into coma, and dies in a few hours without rallying. 
Such a case is reported by Mr. T. Wright, of Dublin. Death 
took place in four hours, and followed upon sound sleep ; and after 
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death there was no trace of inflammation of the mucous membrane 
of the stomach even in the spots covered with arsenic.* 

In a fourth class, the symptoms so closely I’esemble those of 
English cholera, as to avert suspicion from the minds even of 
intelligent and well-informed physicians. Such was the case of 
the Duho of I’raslin, 

All these varieties occur under large and small doses of the 
poison, and are not accounted for by the form or vehicle in which 
it is administered. The same dose administered in the same way 
may give rise to prohuiged vomiting and purging in one man, to 
collapse in a second, to coma in a tliird, to violent irritative fever 
and severe nervous symptoms in a fourth; and these leading 
forms may even run into, and be blended with, each other. 

Though these varieties do not admit of complete explanation, 
they become more intelligible w'hen we reflect that the poison is 
an irritant to the alimentary canal, and, as such, gives rise to all 
the symptoms, local and remote, which follow such irritation — 
pain and tenderness, vomiting and purging, cramps and spasms ; 
that it is absorbed into, and circulated with the blood, developing 
in this manner its specific effects on the whole course of the 
alimentary mucous tract, and not only reinforcing the direct effect 
of the poison in (tausing pain and tenderness, vomiting and 
purging, but superadding redness and smarting of the conjunctiva, 
intense thirst, ])alpitation and rapid pulse; that it affects the 
nervous system both by its direct action on the parts with which 
it comes in contact, and by being circulated with the blood 
through the nervous centres, hence headache, delirium, convul- 
sions, tetanic symptoms, epileptic fits, extreme weakness, and 
paralysis ; and that, lastly, it is in course of elimination from the 
system through the secretions of the liver, kidneys, and skin, 
giving rise in one person to jaundice, in another to dysuria (and 
even suppression of urine w'ith its natural consequence, blood 
tainted with urea, and coma as a sequence), and in a third to 
painful cutaneous eruptions. Administered in large doses, or to 
feeble persons, the first shock to the system might prove fatal, as 
in drinking cold water or in blow's on the stomach. 

As great importance attaches to poisoning by arsenic, and the 
character and grouping of the symptoms varies greatly in different 
cases, the following summary is' here given, based on a careful 
analysis of a group of 25 cases, detailing the symptoms that were 
stated to be present. 

Alimentary Canal , — Vomiting in 23 cases, but in one not 
till artificially induced. (In a few cases, this, in common with 
♦ ‘ Lancet,* vol. xii. p. 194. 
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every other marked symptom, has been wholly absent.) The 
vomited matters consisted, in 3 cases, of blood ; in 2, of mucus 
tinged with blood; in 1, of mucus only; in 1, of water containing 
arsenic ; in 1, of bile, and in 1, of bile and ftsccs. (The vomited 
matters are sometimes described as yellow or brown.) Diarrhoea 
present in 11 cases, but absent in 4 ; in 7 cases excessive. The 
matters passed hy stool consisted, in 3 cases of blood, and in 2 
of a material closely resembling green paint. Dain, present in 
19, and altogether absent in 1 ; in 2 instances it subsided after a 
short time, and it is stated not to have been increased by pressure 
in 2 instances. The tonyue and throat sore, constricted, hot, 
painful, and tense, in 9 cases. Thirst : present in 15, and absent 
in 2 ; in 13, described as intense. The countenance Hushed and 
swollen in 7 cases ; pale and anxious in 5 : the facies hippocratica 
present in 1. The eyes inllamcd, swollen, or smarting in 7 
cases. The skin hot and dry in 6 cases ; covered with cold per- 
spiration in 4 ; profusely perspiring, with petechi®, in 3 ; uni- 
versal desquamation in 1 ; covered with an eczematous eruption 
in 1. Headache in 9 cases, absent in 1 ; described as intense in 
4. Violent palpitation in 2 cases. Dulse generally very fre- 
quent, but of variable character, ranging from 90 to 140, or 
more ; in one case 30 to 49. Jaundice, suppression of urine, 
strangury, and salivation must be added to this list of symptoms. 
Nervous Symptoms. — Extreme restlessness in 5 cases ^ extreme 
debility in 10 ; coma in 3 cases ; delinum in 3. The mind un- 
impaired in 6 cases ; cramps in the legs in 9 cases, in 4 extend- 
ing to the arms ; convulsions in 6 cases ; paralysis of tongue 
and gullet in 3 cases ; tetanus in 2 cases ; chorea in 1 ; hysteria 
in 1 ; epilepsy in 2. Tetanus, (joma, and delirium successively in 
2 cases. Death took place in 3 cases in the midst of convulsions, 
and in one after a horrible fit of convulsive laughter followed by 
rigid spasms of the whole body. 

Locked jaw has been observed among the early symptoms— in 
one case so early as three-quarters of an hour. (Orfila.)* 

♦ The reader is referred to the following cases : — Messrs. Turner, and Mr. 
Gadsden, poisoned by Eliza Feiming, in Mr. Marshall’s Remarks on Arsenic; 
those ofthe Mitchells, reported by Mr. Alexander Murray, in the * Ediu. Med. 
and Surg. Journal,* vol. xviii. p. 107, and three cases given by Mr. Alexander 
McLeod, in the some Journal, vol. xv. p. 633. These eases afford excellent 
illustrations of the nervous symptoms which follow poisoning by arsenic. 
Also ‘ Ed. Med. and Surg. Journal,’ v. 389; liv. 100, 202; Ivi. 295; lix. 260. 

* Lancet,’ July 21, 1827 ; Aug. 16, 1829 ; Oct. 31, 1829, vii. 264; Oct. 0, 1838 ; 
Nov. 3, 1838; and Nov. 21, 1838. ‘Medical Gazette,’ v. 411; ix. 895; xiv. 
62 ; XV. 828 ; xix. 238 ; xx. 309. * London Medical Review,* iv. 188 ; xix. 288. 
‘Guy’s Hospital Reports,’ No. iv. 68; and subsequent volumes. See, also, 

* Lancet,’ 1866, ii. p. 336, for an account of a series of oases, in which nervous 
symptoms were a marked feature. 
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The long persistence of nervous symptoms is well illustrated by 
the case of Mr. Gadsden, one of the victims of Eliza Fenning. 
He was seized with epilepsy on the first day ; had four attacks on 
the second, then a fit every evening at the same hour, for four- 
teen successive evenings ; then an interval of seven or eight days, 
followed by another relapse, and that by another interval of three 
weeks ; at the end of three months the fit still recurred every 
twelve hours, or three or four times in two days ; and he con- 
tinued, even after the lapse of two years, to besubject to frequent 
attacks. In the case of Helen Mitchell, there was extreme 
debility of the limbs for three months. 

Post-moHem Appearances , — The stomach is the seat of acute 
inflammation, spreading over the entire surface, or confined to 
the ruga) in well-defined patches, or streaks. Sometimes, in lieu 
of the bright tint of inflammation the membrane has the deep 
hue of congestion. When the poison is taken in substance, the 
most common and characteristic appearance is that of one or 


more patches, from the size of a shilling to that of a crown, con- 
sisting of a tough white or yellowish paste of arsenious acid 
mixed with coagulable lymph, firmly adherent to the inflamed 
mucous membrane, and forming so many centres of intense in- 
flammation. White spots of arsenious acid are also often found 
between the rugm. The annexed engraving shows a group of 

such spots ' resting on an in- 
flamed base, and surrounded 
by deep dusky red streaks. 
) Ulceration is comparatively 
rare, and perforation still less 
common. Gangrene also is a 
rare occurrence ; but the dark 
I swollen appearance produced 
by extravasation of blood into 
] the submucous tissue is often 
met with. The stomach usu- 
ally contains a brown gru- 
mous matter, occasionally 
tinged with blood ; but sometimes the colour is yellow, from the 
partial conversion of the poison into sulphide ; and the mucous 
coat has been found smeared as with yellow paint. The 
inllammation generally extends to the duodenum and com- 
mencement of the other small intestines, and occasionally 
affects the whole length of the intestinal canal, being most 
conspicufiHis in the lower bowel. The oesophagus, also, is some- 
times the seat of infiammatiou, and in rare instances the mouth. 
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tongue, fauces, and windpipe have been involved in the inflam- 
matory action. The peritoneal covering of the stomach or of 
the entire abdomen is sometimes found in a state of inflamma- 
tion, and the intestinal glands are swollen. Among occasional 
post-mortem appearances may be mentioned, inflammation of the 
bladder, livid spots on the skin, and congestion of the brain with 
serous effusion ; but the most remarkable post-mortem appear- 
ance is the absence from the lining membrane of the stomach of all 
traces of inflammation, and of every other characteristic change. 
This anomaly is not due to death having taken place before in- 
flammation could be set up ; for well-marked inflammatory ap- 
pearances have been present in the most rapidly-fatal cases. 

Arsenic, like phosphorus, has been found, both by experiments 
on animals* and clinical observation, to cause a fatty de- 
generation of the muscles and of various organa, especially the 
liver, the kidneys, and the glands of the stomach. A fact of 
more physiological than toxicological interest has likewise been 
pointed out by Saikowski — viz., that in animals poisoned by arsenic 
artifleial diabetes cannot be caused by the usual method. 

It happens fortunately for the ends of justice that arsenic not 
only preserves the stomach wdien surrounding parts are in a state 
of advanced decay, but that even the characteristic appearances 
of inflammation may he present after the body has been buried 
several months. 

Fatal Dose. — In a solution, as small a quantity as two grains 
may prove fatal. Two grains and a half^ contained in two 
ounces of fly- water, killed a strong healthy girl mtat. 19, in 36 
hours (Lethcby). Much smaller quantities have given rise to 
alarming symptoms. On the other hand, recovery has taken 
place from doses of half an ounce, an ounce, and even an ounce 
and a half, of the poison in substance. These larger doses are 
often taken on a full stomach, and are promptly rejected with the 
food, or carried aw’ay by the brisk action of the bowels. 

Fatal Feriod. — The poison has proved fatal in two hours, in 
three or four instances (one by Mr. Foster, of Huntingdon, and 
one by Mr. Macaulay, of Leicester), but Mr. Thompson communi- 
cated to Dr. Taylor a case fatal with tetanic symptoms in twenty 
minutes. On the other hand, cases may prove fatal after three, 
four, five, six, or seven days, or even as late us the second or third 
week, and from secondary symptoms, in two or three years. The 
average duration of fatal cases is 20 hours, of those which ter- 
minate within 24 hours, less than 7 liours. As many as 85 in the 
100 die within 24 hours. More than half the cases terminate 
* Virchow’s Archiv. xxiiv. 
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within 6 hours, two-thirds within eight hours, and more than 
three-fourths within 12 hours.’*^ 

Mortality. — About half of the cases; fatal cases being to cases 
of recovery as 52 to 48. 

Proportion of Snicidal, JTomicidal^ and Accidental Cases , — 
111 100 cases, about 46 are suicidal, 37 homicidal, and 8 accidental. 
This statement is based on 92 cases. The cases of suicide were 
equally divided between men and women. 

Commencement of Symptoms, — In some instances, ten minutes 
after taking the poison ; and they have been described as setting 
in immediately. But they may be delayed for several hours (in 
one case ten hours). It is natural to suppose that sleep would 
delay the operation of the poison. 

Treatment. — As arsenious acid itself is a powerful emetic, it 
is sometimes, especially when swallowed with, or soon after a 
meal, completely rejected from the stomach. In other cases, on 
the exhibition of an emetic, or the abundant use of diluents, the 
contents of the stomach are discharged, and with them the poison. 
When, on the other hand, it is taken on an empty stomach, it 
attaches itself to the mucous coat, excites violent inflammation, 
and the formation of a tenacious secretion, which glues it to the 
surface, and protects it from the action both of emetics and 
antidotes. In the first class of cases recovery is often attributed 
to some substance which is thought to possess the virtues of an 
antidote. Arsenic, also, by its purgative action, may occasion so 
free an evacuation of the bowels as to carry off the poison partly 
by this channel. 

The first step in the treatment consists in removing the poison 
as promptly as possible from the stomach. If the stomach-pump 
is at hand it should be used without delay. If not, and the poison 
itself is acting freely as an emetic, vomiting should be promoted 
by copious draughts of warm milk and water, and tickling the 
throat with a feather. If the patient is not sick, emetics of 
ipecacuanha, mustard, or common salt, aided by similar copious 
draughts of warm milk and water, should be given. When the 
stomach has been emptied by these means, milk, or milk beaten 
up with eggs, or a mixture of milk, lime water, and white of egg, 
should be given freely at short intervals. 

The rest of the treatment will be determined by the symptoms 

• Of 41 cases which survived less than a day, 3 were fatal in 2 hours ; 1 in 
S hours and u half: 1 in 3 ; 2 in three hours and a half; 8 in 4; 6 in 5 ; 6 in 6 ; 
2in 6 hours and a half; 1 in 7 ; 2 in 8 ; 2 in 9; 2 in 12 ; 1 in 16 ; 1 in 17 : 1 in 
21, and i in 24 hours. Of 7 which lasted more than a day, 1 was fatal in 36, 
and 2 in 48, hours; 1 in 3 days and a half; 1 in 4 days and a half; 1 in 6, and 
1 in 7, days. 
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which happen to he most urgent. If the inflammatory symptoms 
run higli, blood may be taken by leeches from the i)it of the 
stomach. When coma threatens, blood may also be removed 
with advantage. The state of collapse must be met by stimu- 
lants, and the nervous symptoms by anodynes. Tetanic spasms 
would be best relieved by chloroform. The intense thirst may 
he satiated with small quantities of iced water ; the tenesmus 
and dysuria by injections of gruel containing laudanum ; the 
diarrheea, if ineffectual and painful, by castor oil mixed with milk. 
Antimony must not be given as an emetic ; for the resemblance 
of the crusts of antimony to those of arsenic would give rise to an 
objection to the chemical evidence. The sulphates of zinc and 
copper, and antidotes containing iron ought also to be avoided, lest 
it should be alleged that arsenic existed in them as an impurity. 

Antidotes . — Several preparations of iron, of which the hydrated 
sesquioxide is the best, the hydrated oxide of magnesia, calcined 
magnesia, and animal charcoal, have been recommended as antidotes 
applicable to arsenious acid in solution. The hydrated sesquioxide 
of iron, formed by precipitating the tinctura ferri rauriatis of the 
shops with excess of ammonia, renders a solution of arsenious acid 
wholly or nearly inert, and some experiments on dogs made by 
Dr.i W. Watt prove that, as an antidote for arsenious acid in 
solution, it is really efticient.* It should be freely given in the 
moist state. The hydrated oxide of magnesia precipitated from 
a strong solution of the sulphate by liq. potassro, and well washed, 
has been also shown to be effectual, and is free from objection 
should the patient die, and an analysis of the contents of the 
stomach be required.f When the poison is given in the solid 
form these antidotes are much less efficacious; and still less so 
when it adheres to the lining membrane. 

While treating a case of poisoning by arsenious acid, or by 
other preparations of arsenic, it should be borne in mind that 
evidence of poisoning may be obtained by examining the urine, 
the serum from a blistered surface, or the blood, as well as from 
the matters vomited or passed from the bowels. 

Arsenious acid has been introduced into the body otherwise 
than by the mouth. It has been inserted into the vagina, pro- 
ducing intense local inflammation, and the characteristic general 
symptoms of arsenical poisoning. It has been applied to the skin 
in the' form of a mixed powder and of ointment, with similar local 

* Wormley’e * Micro-Chemistry of Poisons,’ p. 247. 
t See a paper bt Chevallifer (‘Ann. d. Hygi^n/ xxx) on the Efficacy of Iron 
and Magnesia in Poisoning by Arsenic. The iron seems to have proved most 
effectual. 
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and constitutional results (especially in the hands of “cancer- 
doctors*’) ; and it has been inhaled as vapour, and as arseniuretted 
liydrogen. The smoke of caudles containing arsenic has also pro* 
duced severe indisposition, 

OTHER PREPARATIONS OF ARSENIC. 

Arspniie of Potash.~Yhe active principle of Fowler’s solution : 
in which it may be readily detected by any of the methods de- 
scribed for arsenious acid. 

Arsenic Acid . — This acid, though a powerful poison,, is of no 
medico-legal interest except as being formed in some processes 
for detecting arsenious acid. It is a white deliquescent solid, not 
completely volatilized by heat, very soluble in water, and having 
a strong acid reaction. It yields a metallic sublimate when re- 
duced with charcoal, and a metallic crust when treated by Marsh’s 
or Reinsch’s method; and gives a yellow precipitate with sul- 
phuretted hydrogen, on boiling. It is precii)itutcd a brown red 
by nitrate of silver, and by the ammonio-nitrate. 

The salts of arsenic acid (arsenates) give the same reactions. 

Arseniie of Copper (Scheele’s Green). — This is a line green 
powder, containing one j)art of arsenious acid to two of oxide of 
copper. It yields distinct crystals of arsenious acid when heated, 
and a residue of oxide of copper ; and is soluble both in ammonia 
and in nitric acid. 

Aceto- Arseni/ e of Copper . — This is a bright green powder 
known as mineral, Schweiiifurt, Brunswick, or Viemia green, and 
in England as emerald green, or “ emerald.” It is largely used 
by paper-stainers, for fancy and for wall-papers, both alone to 
impart a full green colour, and mixed with oxide of zinc, porcelain 
powder, or whiting, to give more delicate tints of green. It is also 
used to give a green colour to sweetmeats and confectionery, 
wafers, toys and cages, cakes of water colour, oil colours, articles 
of dress, and j)a})ers used as wrappers for fruits and sweetmeats. 

J^ests. — The powder consists of arsenious acid 6 parts; oxide 
.of copper 2 parts ; and acetic acid 1 part. Arsenious acid there- 
fore constitutes two-thirds of its bulk. It is readily identified by 
giving off when heated strong fumes of acetic acid and depositing 
crystals of arsenious acid, with a residue of oxide of copper. In 
papers and other matters coloured with emerald green the poison is 
readily detected by scraping off the surface and subliming the 
powder thus detached : or, by dropping a fragment of the coloured 
material into a. test-tube containing a weak solution of liquor 
ammonia}. The material will be bleached ; a blue solution will 
show the presence of copper ; and if a fragment of nitrate of silver 
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is dropped into it, a precipitate of the yellow arsenite of silver 
w'ill be formed. If a paper stained with emerald green be 
touclied with liq. ammonia', the spot and tlie liquid turn blue. 

Si/mj)toms . — Those of the acute form of poisoning may be in- 
ferred from the case of a print-colourer admitted into King^a 
College Hospital, June, 1858. Death was caused by an ounce of 
the poison in seven hours, under symptoms belonging to tho 
second variety of arsenical poisoning described at p. 469. He 
did not vomit till an emetic was given, and diarrhoea did not form 
a ])rominent symptom. He was pale, excited, faint, and anxious, 
with a small feeble pulse, slight epigastric tenderness, intense 
thirst, profuse cold sweats, severe cramps in the calves of the 
legs, and in the hands, with twitchings of the legs and arms. 
He never rallied, and died exhausted. The tongue was tinged 
green, and the matters rejected from the stomach and bowels 
were of the same colour. The stomach-pump was usetl, and the 
hydrated sesquioxidc of iron freely given. The post-mortem 
appearances were a dirty green tongue ; in the stomach a large 
quantity of the antidote speckled with green; congestion of its 
mucous coat, and of that of the small intestines; deep chocolate 
colour of the folds of the stomach, and dots of extravasated blood 
over the surfacse, especially near the pylorus. Lungs greatly con- 
gested ; brain and kidneys sound. 

It may be stated generally that the symptoms, post-mortem 
appearances, and treatment of poisoning by the arsenite of copper 
and by the aceto-arsenite, arc those of poisoning by arsenious 
acid. Ill two cases the symptom of jaundice showed itself as if 
the copper had proved active. 

Very severe, and even fatal, symptoms of irritant poisoning 
have been induced by eating substances coloured with arsenite of 
copper. 

Tho symptoms of the chronic form of poisoning by inhaling and 
swallowing the powder detached from the walls of rooms liave 
not been uniform. They have consisted of several of tho following 
symptoms variously grouped : — The sneezing and lachrymation of 
a common cold ; cough ; nausea and loss of appetite, sickness and 
diarrhoea, colic pains, cramps, and spasms, dryness of the tongue 
and throat, and thirst; depression and w'eakness, headache, 
drowsiness, and extreme weakness, or actual palsy of the extre- 
mities. (In one case the dropped hand, as in poisoning by lead, 
in another great weakness and unsteadiness of all the limbs.) 

When the powder is largely diffused through the air, as in 
chromo-printing, the consequences may show themselves in a 
quarter of an hour, or even less ; and they commonly appear in 
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one or two hours in the shape of severe catarrhal symptoms, with 
headache and bleeding at the nose, followed after a time by the 
rash presently to he described. 

The persons employed in making artificial leaves, seeds, fruits, 
and flowers, chiefly young women, sutler from catarrhal symptoms 
and sore throat ; the rash on the neck, face, ears, head, arms, and 
pudenda; thirst, nausea, anorexia, pain in the stomach, and 
vomiting, colic pains and cramp, palpitation and shortness of 
breath ; great weakness, fever, headache, dimness of sight, drowsi- 
ness, restlessness, tremblings, and convulsive twitchings. 

One fatal case, at least, has occurred among young women fol- 
lowing this occupation. In the one fatal case with which my 
inquiries made me acquainted, the occupation had been carried 
on for eighteen months, and she died in convulsions that had 
occurred every five minutes for seven hours and a half. 

Arsenite of copper mixed with warm size is largely used in 

making tinted papers and 
paper-hangings, and is so 
laid on as to come into con- 
tact with the hands of the 
workmen. Alter one or 
two days the men begin to 
suffer, and are soon obliged 
to abandon their employ- 
ment. The first symptom 
is a papular rash, running 
on to pustulatiou, about 
the root of the nostrils; 
the back of the cars, the 
bends of the elbow, and 
the inside of the thighs 
suffer in order ; and then 
the scrotum, which I have 
often seen sprinkled with superficial circular ulcers from the size 
of a split pea to that of a fourpenny piece, looking as if cut by a 
punch. Sometimes the fingers are inflamed, and the nails drop 
off. The pulse is sometimes quickened, and occasionally the eyes 
smart and the epigastrium is tender. On abandoning the employ- 
ment, the effects soon pass away ; and they might certainly be 
avoided by scrupulous cleanliness and simple precautions to avoid 
contact with the poison. 

The efiect of the poison on the scrotum is seen in fig. 91, which 
shows both the circular ulcers just described, and the diffused and 
ragged ulcerations figured by Dr. Yernois in the paper cited 


Fig. 91. 
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below. I have seen the circular ulcers more than once. The 
ulcerations of the fingers are well shown in fig. 92, after an illus- 
tration by Vernois. The 
green powder is found ad- 
hering to their edges. Dr. 

Prosper de Pietra Santa, in 
the * Annalea d’Hygiene,^ 

October, 1858, p. 339, gives 
a similar account of the 
effects of Schweinfurt green 
as used in Paris. See also 
an able paper by M. A. 

Chevallier in the same 
journal, July, 1859 ; a 
paper by Dr. Vernois in the 
‘Annales d* Hygiene,’ year 
1839, p. 346 ; and Dr. Guy’s 
report on * Alleged Fatal 
Cases of Poisoning by 
Emerald Green, &c.,’ in the 
‘Fifth Eeport of the Medical 
Officer of the Privy Council,’ 

1862. See also an interesting paper on poisoning from wall- 
papers, by Dr, Kirdhgasser, in the ‘ Vierteljahrschrift f. Gericht. 
Med.,’ ix. p. 96, of which there is also a full abstract in the 
Diennial Ketrospect of the Sydenham Society’ for 1867-68. 

Cases of poisoning have occurred in aniline dye manufactories, 
and local cczematoiis affections have been observed as resulting 
from the wearing of under-clothing dyed with tliese materials. 

Arsenic is largely used in the preparation of the aniline colours, 
and these often contain a large proportion of arsenic acid as an 
impurity. [(See ‘ Pharm. Journ.,’ 1868, Oct.; ‘ Brit. Med. Journ.,’ 
1868, Oct.) 

Arsenate and Binarsenate of BolasTi . — These are active poisons 
little used in this country. The arsenate is white, deliquescent, 
and very soluble, with the reactions of “arsenic acid.” The 
binarsenate is known as “ Macquer’s neutral arsenical salt.” 

The Arsenate of Soda is used as a medicine in France. A 
grain of the salt to an ounce of water constitutes “ Pearson’s solu- 
tion and paper soaked in a solution of one part of arsenate of 
soda and two of sugar and twenty of water, is in use for poisoning 
flies. The papier moure^* owes its poisonous properties to 
arsenate of potash. 

Sulphides of Arsenic^ — Bealgar, or red arsenic, and orpiment. 


Fig. 92. 
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or yellow arsenic, and King’s yellow, which consists chiefly of 
orpiment, are used for tinting paper, and other similar purposes. 
Both orpiment and King’s yellow contain arscnious acid, often in 
considerable quantities. The yellow sulphide of arsenic is the 
precipitate thrown down by sulphuretted hydrogen gas from 
liquids containing arsenious or arsenic acid, and their compounds. 
It is also occasionally taken as a poison ; and is sometimes found 
adhering to the coats of the stomach after death, having been 
formed, as already stated, by the union of arsenious acid with 
nascent sulphuretted hydrogen, the product of decomposition. 
In organic mixtures the sulphides are detected by their charac- 
teristic colours. They are soluble in ammonia, and thrown down 
from the ammoniacal solution by muriatic acid. When mixed 
with black flux and heated, they yield metallic sublimates (see 
p. 459) ; and when boiled with nitro-muriatic acid, they are con- 
verted into arsenic and sulphuric acids. 

The symptoms of poisoning by the sulphides are those of 
poisoning by arsenious acid; and the i)ost-mortem appearances 
are also the same, with the exception that the contents of the 
alimentary canal have a yellow colour, and that the mucous 
membrane is tinged of the same hue. The treatment is that of 
poisoning by arsenious acid. 

Arseniureiied Hydrogen , — Several cases of poisoning by this 
gas, which is very rich in arsenic (each cubic inch containing 
little short of a grain of the metal), are on record. The celebrated 
chemist Gchlen died on the ninth day from the effects of inhala- 
tion of arseniuretted hydrogen. It has been more than once 
generated, instead of hydrogen, by sulphuric acid containing 
arsenic. A very interesting series of crises affecting a whole family, 
and due to the inhalation of the gas evolved from decomposing 
arsenite of coj)pcr, have been related by Dr. Elliotson. The 
symptoms were nausea, vomiting, thirst, watering of the eyes, red 
and foul tongue; a rapid pulse, ranging from 120 to 160, and, 
after apparent r<;covery, ]»itins in the limbs. The patients derived 
much advantage from blood-letting. The poison seems to be elimi- 
nated by the kidney, in which organ it gives rise to severe irrita- 
tion. In two instances cited by Christison, and in a third case 
by Vogel,* it occasioned baimaturia. Valette records two cases 
of poisoning by this gas, one of which proved fatal on the thirtieth 
day (‘ Lyon Medical,’ 1870, 7, p. 440). 

Compound cases of poist)ning by arsenic occasionally occur, 
that by arsenic and opium jointly being most frequent. The 
opium masks the characteristic action of the arsenic, so that the 
* ‘ Brit, and For. Med.-Chir. Review,’ Jan. 1854, p. 279. 
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case rosemblos those rare instances of arsenical poisoning in which 
narcotic symptoms are very prominent. Such was the cliaracter 
of a case of poisoning by arsenic and laudanum which occurred 
some years since in King’s College Hospital. 

II. ANTIMONY AND ITS TREPARATIONS. 

A few years since poisoning by antimony was so rare that the 
poison is not specified in the list of substances that proved fatal 
in the five years 1832-56. Hut since the triuls of Palmer, Dove, 
McMullen, Hardman, Freeman, Smethurst, Winslow, and Pritchard, 
of w'hich the three first took place in 1856 and the last two in 
1865, the sul)j(!(5t of poisoning by antimony, and especially by small 
re])eated dos(‘s of tartar emetic, has assumed great importance. 

The jireparations of antimony which are important in a 
modico-l(*gal point of view, arc tartar-emetic and the oliloride. 
I’he preci])itated sulphide is of interest from being developed in 
testing for the poison. 

The melal antimony shares with arsenic the property of com- 
bining with nascent hydrogen, and of being deposited in the 
iiKitallic form on burning the jet of gas, or heating the glass tube 
through which it is passing, it differs from arsenic in not being 
volatilized, when in the mass, by tlie boat of the spirit-lamp, and 
with difficulty when in the form of thin films. In common w'ith 
arsenic, mercury, and several other metals, it is deposited in the 
metallic form on copjier when its solutions are treated after the 
method of lieinsc’h. I'he metal antimony often contains a minute 
fraction of arsimic. 

The precipitated sulphide, formed transmitting a stream of 
sulphuretted hydrogen through a solution of a salt of antimony, or 
by treating metallic stains of antimoii}' with sulphide of ammonium, 
is of a characteristic orange-red colour, and like the black pre- 
pared sulphide yields metallic antimony when heated in a current 
of hydrogen gas. 

TARTAR RMEITC {TartaHzed Antimony^ Stibiaied Tartar^ 
Potasaio-Tartrate of Antimony), 

This substance is found in the shops as a white powder, or as 
yellowish- white efflorescent crystals. In common with aiitimonial 
wine and J ames’s powder, it may contain minute traces of arsenic, 
derived either from the metal antimony, or from the sulphuric 
acid used in its manufacture. 

Properties. — Tartar emetic is soluble in about three jiarts of 
boiling and fifteen of cold water, but insoluble in alcohol ; and it 
has a sickly metallic taste, and faint acid reaction. 

I I 
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Tests . — We may have to test for the poison in substance ^ in 
solution^ in organic mixiureSy and in fluids and tissues, 

1. In Suhstafice, 

a. Heated by the flame of a spirit-lamp it decrepitates and chars, 
and if the blow})ipn is used, the metal is reduced, h. VVlieii 
heated in the manner described at p. -107, it is found to decre- 
pitate at 380^^, to sublime slowly and scantily (yielding an 
amorphous deposit on the glass disk) at 480^, and to char at 
550”. c. When treated with sulphuretted hydrogen, or sulphide 
of ammonium, the eharack;ristic orange-red sulphide is formed. 

2. In Solution. 


a. A drop of a solution of tartar emetic evaporated on a slip of 
glass leaves a crystalline deposit, which, when examined by lens 
or microscope, is found to contain well-formed crystals that arc 
either tetrahedra (1 and 2, fig. 07, p. 411), or cubes with the 
edges removed (3), or some modification of the cube. Sometimes 
all the crystals assume the one shape, sometimes the other ; but 
in many eases both kinds are to be found in the same specimen, 
as in fig. 133 ; together with the branched crystalline forms so 

common in deposits from 
_ saline solutions. The best 



crystals are obtained from 
hot solutions. 

b. The solution is pro- 
ved to contain a salt of 
antimony by giving an 
orange-coloured precipi- 
tate with sulphuretted 
hydrogen, or sulphide of 
ammonium. This preci- 
l)itate is soluble in caustic 


potash, in a large excess of ammonia, and in strong hydrochloric 
acid. The solution in-liydrochloric acid has the characteristic 


property of letting fall a white precipitate when largely diluted 
with \\at(!r. The sulphide is also decomposed when boiled in 
hydrochloric acid, sulphuretted hydrogen being given off, and 
chloride of antimony remaining in solution ; and it may be reduced 
to the metallic state by beating it in a current of hydrogen gas. 

c. The indication affoi’ded by this test is confirmed by the fol- 
lowing : — 1, The three dilute mineral acids throw down a white 


precipitate, which is redissolved by the acid in excess, and by a 
solution of tartaric acid. Of these acids the nitric is least open to 



ANTIMONY IN OKGANIC LIQUIDS. 


483 


objection, but the three conjointly are conclusive. 2. A strong 
infusion of gall-nuts gives a dirty yellowisb-vvbite precipitate. 
3. Ferrocyanide of potassium causes no precipitate. 

d. Introduce a portion of the solution into a Marsh’s apparatus, 
and proceed as in tlie case of arsenic (p. lUO). The crusts obtained 
by iiiflaiiiiug the jet generally possess a less distinct metallic lustre 
and a more smoky appearance than those of arsenic, but crusts 
may be obtained which might he mistaken for those of the latter 
metal. The crusts in the horizontal tube have a characteristic 
sliape (fig. 87, p. 463) and tin-like lustre. For the mode of dis- 
tinguishing the crusts of the two metals, see p. 462. 

c. Treat the solution after the method of lieinsch (p. 4G4), 
taking care to use copper free from antimony as well as arsenic. 
The antimony deposit is generally of a violet tint, and docs not 
yield a crystalline sublimate. It may he dissolved off from the 
cojiper, cither, 1, by boiling the metal in a weak solution of per- 
manganate of potash rendered slightly alkaline by liquor potassai 
(Odling) ; or, 2, by a weak solution of potash and the frequent 
exposure of the metal to the air (Mr. Watson, of lloultoii). If the 
first process is atloptcd, the solution of antimony must be freed 
from tlie brown deposit of the hydrated peroxide of manganese 
by filtration, slightly acidulated with hydrochloric acid, and 
treated with sulphuretted hydrogen gas. If tlie second process 
is adopted, the soUftion of the metal is filtered, acidulated with 
hydrochloric acid, and treated with sulphuretted hydrogen. 

f. The metal may be separated from liquids containing it by 
the process of electrolysis described at p. 465. It is deposited on 
the platinum plate connected with the negative pole of the 
battery, ami may be identified either by washing it with sul- 
phide of ammonium, and evaporating the solution, or by either 
of the methods just described. 

3. In Organic Liquids, 

All vegetable substances containing tannin decompose the salts 
of antimony, and milk is coagulated by their strong solutions. 
Several other vegetable substances affect the action of the tests. 
Coloured fluids, though they modify the action of the other tests, 
have little effect on sulphuretted hydrogen, the sulphide retain- 
ing its characteristic colour. If no antidote has been given, and 
the poison lias not been wholly rejected by vomiting, it may re- 
main in the stomach unchanged. In this ease we dilute, filter, 
acidulate with tartaric acid, transmit sulphuretted hytlrogen gas, 
and obtain the characteristic orange sulphide of antimony. If 
this process fails, we adopt for the solid contents of the stomach 

II 2 
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and the coats of the viscus the same method as for the organic 
tissues. 

Tlie discovery of antimony, hy cither method, in the contents 
of the stomach proves that one of its preparations has been taken, 
either as medicine, or as a poison ; and if the quantity exceeds 
that of an ordinary medicinal dose, there is strong presumption of 
poisoning ; but wlien the quantity is small, we cannot state that 
it lias been administered as a poison, unless we can prove that it 
was not given as a medicine. Antimonial emetics arc of course 
inadmissible in cases of poisoning. 

4. In the Tissues. 

Antimony is absorbed, and may be found in the secretions, 
blood, and solid viscera of the body. TbiJ process for detc'cting 
the poison in the blood or solid viscera is that already recom- 
mended for arsenic (p. 400). The resulting acid liquor may be 
treated after the method of Rcinsch (p. 401), or that of Marsh 
(p. 400), or by electrolysis (p. 405). If by Reinseb’s method 
the metal must be identified in the manner jnst described : if 
by Marsh’s method, by the characters described at p. 402. 

Quant it at ire Analysis . — Use the ])r(‘cipitated sulphide, care- 
fully washed and dried. One hundred parts corresponds to 203 
of crystallized tartar emetic. 

Hxperimenls on Animals. 

Larg(' doses of tartar emetic, such as lialf an ounce, may be 
given to dogs with impunity if they are allowed to vomit; but a 
few grains prove fatal when the gullet is tied. When injected 
into the veins, it gives rise to vomiting and purging, and leaves 
marks of acute intlanunation in the alimentary canal and in the 
lungs. In s(;nie instances of speedy death there was no inflam- 
mation in any organ of the body. 

An interesting scries of experiments on slow poisoning by 
antimony has been made by Dr. Nevins (‘Liverpool Medico- 
Ohirurgical Journal,' A’o. I), in illustration of the death of 
M‘Mullen, attiibutcd to the repeated administration of small 
doses of tartar (unetic by his wife. The animals selected for ex- 
periment were rabbits, eleven in number, to which tartar emetic 
in powder was given four times a day, in doses of half a grain, a 
grain, and two grains. The quantity required to destroy life was 
twelve grains in a feeble rabbit, and seventy-two in the longest 
survivor. Five of the rabbits died, the first after four, the last 
after seventeen days. Three survived after taking the poison 
seventeen days ; and three were killed, after one, three, and four 
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days respectively, two after an interval of fourteen days, and one 
tbirty.onc days after taking the last dose. 

The ttpnploms were loss of appetite, loss of spirit, and, after 
the sixth day, great emaciation. None of the rabbits vomited ; 
and diarrlima was absent in five out of eight. There were no 
cramps ; but three of the five that died of tho poison were vio- 
lently convulsed a few minutes before death, and a fourth slightly 
so. Several of the animals had nheration of the mouth, where 
tlic powder came in contact with the lining membrane. One of 
the rabbits, being with young, aborted. 

I'he post-mortem appearances consisted in congestion of the 
liver in all the rabbits, vivid redness of some part of the lining 
membrane of the stomach in most, ulceration in two ; and carti- 
laginous hardness of the pylorus in some. The small intestines in 
some of the animals presented patches of inflammation throughout, 
and, in two, the solitary glands, throughout the bowels, were 
enlarged, prominent, of a bright-yellow colour, and loaded with 
antimony. The colon and rectum were nearly always healthy. 
In two instances the mucus of the stomach or bowels had a 
brownish <;olour, attributed to the formation of the sulphide. The 
kidneys were generally more or less congested, and the bladder 
vascular, and distended with urine. This was not the case, how- 
ever, in the animals that were killed after a few days, or some 
time after the discontinuance of the poison. The hrain, heart, and 
spleen were always healthy, but the hinys in many cases were 
deeply congested, and in some acutely inflamed, sometimes hepa- 
tized, and gorged with blood, tlm air-tubes being of a briglit-rcd 
colour. Bloody extravasations (or exsudutions) wx*re found in the 
cavities of the chest and abdomen, and also between the muscular 
and mucous coat of the ciccum, in more than one instance. 

The poison was found, by means of Reinseb’s test, in every part 
of the body — always in great abundance in the liver ; in smaller 
quantity in the spleen ; at the. earliest period in tlie tissues of the 
stomach ; at a later period in the kidneys, and in the cawum. The 
fseces always contained the poison — in one rabbit killed fourteen 
days, in another twenty-one days after the last dose. Antimony 
^vas also found in the lungs from an early })criod. In the muscles 
and in the hlood it was dilFieiilt to detect ; but it was found in the 
hones on the fifteenth day, and thirty-one days after the poison 
had been discontinued. It was also found in the fcetal rabbits, 
of which one of the poisoned animals aborted. 

The poison was being constantly eliminated by the kidneys. It 
w'as discoverable in the urine after the twelfth dose : and in that 
voided twenty-one days after the poison had been suspended. This 
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fact is in conformity with what has been already stated (p. 468), 
relative to the slow elimination of arsenic from the system. From 
these experiments Dr. Nevins infers — ‘‘that tartar emetic is a 
deadly ppison when repeated in small doses for a sufficient length 
of time ; but that the total quantity necessary for causing death, 
and also the lengtli of time required, are very variable in different 
cases; that there is a considerable general similarity in the symp- 
toms and morbid appearances produced, but by no means absolute 
uniformity ; that the poison permeates almost all the tissues of 
the body, and even those of the unborn offspring, if its administra* 
tion is continued long enough, whilst, at the same time, it is con- 
stantly being eliminated from the system by the kidneys and 
bowels ; and lastly, that the fatal effects are often disjiroportionate 
to the apparent changes found after death.” 

These conclusions are generally in harmony wdth the results of 
the experiments of Messrs. Millon and Lavran, made in 1846. 
(‘ Annales d’llygi^ne,* vol. xxxvi. p. 221.) 

SYMPTOMS, POST-MORTEM APrEABANCES, AND TREATMENT. 

Symptoms . — The symptoms of acute poisoning in the human 
subject arc : — A strong metallic taste perceived in the act of 
swallowing, with heat, constriction, and soreness of the mouth and 
throat, followed by nausea, vomiting, pain and tenderness of the 
epigastrium, extending to the whole abdomen, -soon followed by 
repeated and jirofuse diarrhma, with severe cramps of the ex- 
tremities, and symptoms of collapse; — cold skin, clammy sweats, 
a small quick pulse, and great weakness. Death may happen in 
this state of collapse ; but it is sometimes preceded by delirium, 
convulsions, and ttdanic spasms. Large doses sometimes occasion 
insensibility as one of their earliest effects. In more than one 
instance the characteristic pustular rash has been present on the 
skill and in the throat. In some exceptional cases there lias been 
no vomiting and no purging till other emetics were administered. 

Fatal Dose . — In an adult, two grains; in a child, | of a grain. 
(Taylor, ‘Guy’s Hospital Reports,’ Oct. 1857.) One drachm of 
tartar emetic killed a healthy adult in ten hours. A grain and a 
half given with fifteen grains of ipecacuanha two days running 
caused vomiting, purging, prostration, and death in a healthy 
woman five days after her confinement. (‘ Med. Times and Gaz.,' 
March 28, 1857.) Children have been killed by ten grains in a 
few hours. On the other hand, such large doses as have been 
frequently swallowed with impunity, in consequence of its prompt 
rejection from the stomach, or recovery has taken place without 
early spontaneous vomiting, but with profuse diarrhoea, after the 
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occniTonce of very dangorfius symptoms.* Very severe effects 
have been produced by so small a dose as six grains. It has often 
been given in inflarainiition of the lungs, in doses of two grains, 
repeated at short intervals, without producing any injurious 
effects. 

Fatal Period. — Tartar emetic, in a single large dose, may kill 
in a few hours (in an adult female, quantity unknown, in 7 hours 
— Wonnlcy) ; hut, on the other hand, a patient survived nearly 
five days the taking of forty grains, and a scruple of the poison 
proved fatal to a wointin after a year of suffering. 

Mortality. — Somewhat less than half the cases. 

I’artar emetic applied externally in lotion or ointment causes 
inflammation of the skin and a crop of pustules, and, if continued, 
may produce sloughing. Nausea and vomiting have sometimes 
attended this external use of the poison. 

Post-mortem Appearances. — Inflammation of the mucous mem- 
brane of the stomach extending sometimes to the small intestines ; 
rarely to the throat and gullet. Sometimes inflammation in the 
lungs, and in the brain. After death by repeated small doses, 
special attention should bo paid to the state of the cmcuin and 
large intestines.f 

Treatment. — The best antidote is tincture of cinchona bark. 
When this is not at hand, the decoction or powder may be sub- 
stituted, or liquid?« containing tannin, such as strong tea, or 
decoction of oak bark. In the absence of the antidote, or while 
it is being prepared, vomiting should bo promoted by warm water, 
milk, or mucilaginous drinks, and by tickling the throat with a 
feather ; or the stomach pump may bo employed. The after- 
treatment must be determined by the symptoms. Opium may 
be prescribed with advantage. 

Chronic Poisoning. — The experiments of Dr. Nevins already 
detailed have removed any doubt which may have attached to 
recent medico-legal cases, as to the power of tartar emetic, in 
repeated small doses, to destroy life. It gives rise to nausea, 
vomiting, and purging, extreme debility, and fatal exhaustion; 
and the like symptoms have occurred in man.J In infants and 

• See a case by Dr. Gleaves: Wormley’s ‘Micro-Chemistry of Poisons,’ 
p. 217. 

t See ante for the appenranccs in animals ; and for the appearances in the 
human body in one case where antimony was found, and believed to have 
been repeatedly administered, see ‘ Observations on the Medical Kvidence in 
the Case of The Queen v. Smethurst.’ By T. G, Geoghepan, M.D , ‘Dublin 
Med. Press,* 1859. Saikowski has observed similar fatty deerencration of the 
tissues and organs, to that which occurs after poisoning with phosphorus or 
arsenic. 

X See Dr. Geoghegan’s paper just quoted; and for a full report of the 
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young children, especially when suffering from diseases ^uch as 
croup, there seems to be great tolerance of tartar emetic, as is 
proved by several cases related or quoted by Dr. Elliotson. But 
in these cases tetanic symptoms were present as in some cases 
of poisoning in the adult. (‘Med. Times and Gazette,’ July 5, 
1856.) 

Chloride of Antimony (Butter of Antimony). 

A corrosive liquid, of a liglit-yellow or dark-rod colour, wliich 
has been taken by mistake for ginger-beer, and for antimonial 
wine. When largely diluted with water the white oxychloride of 
antimony falls down, and the clear liquid is proved to contain 
muriatic acid by the addition of nitrate of silver. The subsidence 
of a white precipitate on adding water in excess also occurs with 
solutions of the salts of bismuth : but with sulphuretted hydrogen 
bismuth yields a black, and antimony an orange-red precipitate. 

Symptoms . — The action of the chloride is both prompt and 
violent. In one fatal case, death took ])lacc in ten liours and a 
half after swallowing between two and tliree ounces of the liquid. 
Narcotic symptoms were added to those of violent irritation of 
the alimentary canal, and after death the mucous membrane of 
the entire canal presented a charred appearance, and was softened 
and abraded. Bccovcry has taken place after swallowing an 
ounce of the poison. 

Treatment . — That of poisoning by tartar emetic. Large 
draughts of warm water should be promptly administered, fol- 
lowed by tincture of bark. 

III. MERCURY AND ITS PREPARATIONS. 

These are in common use in the arts and in medicine, and they 
are occasionally used as poisons. They take the seventh j)laco 
among the ascertained causes of death by poison, coming next 
after oxalic acid, and they are credited by the Kegistrar-General 
with ten deaths a year, on the average of the five years 1852-6, 
Corrosive sublimate, the preparation usually taken or given as a 
poison, was the cause of twelve out of 543 deaths from poison in 
1837 and 1838 ; of which twelve cases two were accidental, and 

trial of Dr. Pritchard for the murder of his wife and mothcr-in-law, see the 
* Edin. Med. Journal* for 1865. In Mrs. Pritchard’s case tlie symptoms were 
such as to lead to the idea on the part, of one of the witnesses that she was 
under the influence of alcohol— viz., flushed face, rapid weak pulse, an excited 
manner, with great muscular weakness, vomiting, purf?infr, and cramps in the 
hands. Dr. Pritchard tried to make it appear that his wife was suffering 
from typhoid fever, to which the symptoms had some resemblance. It waa 
proved that the symptoms were due to the administration of tartar emetic 
in repeated doses. 
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nine suicidal. Metallic mercury, as used iti the arts, g^ves rise 
to severe and vvell-<lefined maladies, and the medicinal pp(*parations 
of mercury occasionally prove fatal when p^iven in an overdose, or 
in an ordintiry dose to persona very auaceptible to their action. 
The metal itself is inert, and may be given in large quantities 
witliont injury j but its oxide when dillused throngli tlic air, or 
brought into constant contact with the skin, is well known to 
produce injurious effects. 

One iin})orlant property of matallic mercury requires to be 
noticed, as it is made use of in medico-legal inquiries. It sublimes 
unchanged at 600*^’, and when the sublimation is conducted in a 
glass tube, a ring of small metallic globules is deposited. When 
more minutely divided, it has the appearance of a black 
powder; in which form it is thrown down from solutions of 
its salts. 

The most important j)reparations of mercury are : — the chloride 
or corrosive sublimate ; the sub-chloride, or e-alomcl ; the am- 
monio-chloride, or white precipitate ; the red oxide, nitric oxide, 
or red precipitate ; the sulphide, cinnabar, or vermilion ; the sub- 
sulphato of the oxide, or Turpeth mineral j the bicyunidc, or 
prussiate ; and the two nitrates. The black sub-oxide, and sub- 
sulphide are less important. 

Of these, coirosiyc sublimate is by far the most important. 

CORROSIVE SUBLIMATE [(Xvf/mnrlfife, Corrosive Muriale^ 
liichloride, more properly Chloride^ of Mercury). 

This substance is used for preserving the feathers of birds 
and skins of ajiiinals from moth; for destroying bugs and killing 
lice and maggots in man and in animals; and when dissolved in 
spirits of sweet nitre as a popular rcinedy for gonorrheea and 
syphilis. 

Properlies . — A very heavy crystalline mass, or white pmvder, 
of a peculiarly nauseous taste, permanent in air, but slowly de- 
composed ill sunshine, an insoluble grey powder being formed. 
It is soluble in twenty parts of cold, and two of boiling, water; 
and more soluble in alcohol and ether, for which reason 4 Ptber is 
used to remove it from its aqueous solutions. Common salt, also, 
increases its solubility. 

Tests . — VVe may encounter the poison in substance^ in solution, 
in organic liguids, and in the tissues and organs of the hodg. 

1. In Substance, 

When heated on platinum foil it is w'holly dissipated in white 
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acrid fumes. Heated on a porcelain slab with the flame of a 
spirit-lamp, it sublimes at 200° Fahr., and melts at a higher 
temperature. The sublimate received on a superimposed disk of 
glass consists of small groups of plates mostly drawn to a point 
at one or both ends, and often radiating two, three, or more from 
a point. Fig. 94 shows a coarse, and fig. 95 a more delicate 
specimen, tluj last from a photograph. The arrangement shown 
in fig. 96 is less common in sublimates than in deposits from 
liquids. If a sublimate does not happen to be characteristic, a 
minute drop of liquor potassm applied to one part of it, and of 
solution of iodide of potassium to another, will identify it by the 
yellow and scarlet reactions. These tests are •conclusive. The 
great solubility of corrosive sublimate in water further distin- 
guishes it from arsenious acid and calomel. 

Fig. 94. Fig. 95. 




The addition of a few drops of liquor potass® places the nature of 
the substance beyond a doubt. It turns yellow, while arsenic 
undergoes no changt;, and calomel is blackened. We may obtain 
still further assurance by the following tests; 1, Sulphide of am- 
monium blackens the powder. 2. A solution of iodide of potas- 
sium turns it to a bright scarlet. 3. Moisten a clean rag with 
dilute hydrochloric acid, sprinkle the powder upon it, and rub it 
on a clean plate of copper : it produces a silvery stain readily 
volatilized by heat. 4. Mix one part of the poison with four 
parts of calcined bicarbonate of soda ; place the mixture in a dry 
reduclion-tnhe (fig. 47, p. 404), or in the short tube (fig. 48, p. 
404), and cautiously apply the heat of a spirit-lamp ; a ring of 
globules will be formed on the cool sides of the tube, or on the 
glass disk placed over its mouth. 

2. In Solution, 

a. On the supposition that we are ignorant of the contents of 
a liquid submitted to analysis, we may ascertain that it contains 
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a crystalline salt by evaporating a drop of it on a glass slide, and 
examining the dry spot under the microscope. 

Corrosive sublimate is deposited, in long single 
needles, plates branched or stellate, as in figures 
94, 95, or in parallel groups of needles or plates, 
as in fig. 90. h. Or we test for a base by sul- 
pburetted hydrogen, which yields with <‘orro- 
sive sublimate a black precipitate, first giving a 
milky aijpearance to the licjuid. c. Sulphide 
of ammonium also gives a black precipitate, d. With liquor 
ammoniai it yields, in common with lead and bismuth, a white 
precipitate!, but with liquor polassse a yellow (the hydrated 
oxide). lly this we recognise a per-salt of mercury. The 
suj)ernatant liquor contains chloride of potassium, and if we add to 
it nitrate of silver we obtain the white cliloridt*, which proves 
that the salt of mercury is a chloride, c. 'fhis yellow preci])itate 
being collected, washed, and dried, and heated in a reduction- 
tube, gives a well-defined ring of mercury. The sulphide pre- 
cipitated by sulphuretted hydrogen, or by sulphide of ammonium, 
when dried and lieated with bicarbonate of soda, also yields a 
ring of mercury. 

Additional tests ; 1. Protocbloride of tin. A solution of this sub- 
stance throws down a white precipitate, turning rapidly to grey, and 
from grey to black. The black deposit is minutely divided mercury. 
The supernatant li(juor being decanted or separated by filtration, 
and the deposit dried, the globules coalesce. 2. Metallic test. 
Acidulate the liquid with a few drops of hydroi hloric acid, 
and introduce a iiarnjw slip of clean copper. A grey film will 
be formed on its surface. 'J'his being carefully dried, placed in a 
reduction-tube, and heated by the sj)irit-lamp, yields a ring of 
metallic globules. Pure tin, zinc, or silver may be substituted 
for copper ; but the latter is to be jmei'erred. 3. CTulvanic test. 
Take a narrow strip of zinc foil, and coat it with gold leaf; drop 
this into the solution sliglitly acidulated with hydrochloric acid ; 
the gold will soon be covered with a grey film. R(;inove it from 
the solution, dry it carefully, introduce it into a reduct ion- tube, 
and heat it. A ring of metallic globules will be formed. This 
test is applicuble to very minute quantities. The m(?tallic deposit 
may be readily obtained by placing a drop of the acidulated 
solution on a surface of clean copper or gold, and touching the 
moistened metal with a fragment of zinc or iron. Wollaston 
once showed this reaction, in court, with a key and a sovereign. 

Mercury is one of the metals deposited on copper when its 
solutions are treated after the manner of Keiusch (p. 464). The 
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copper, dried and heated in a reduction-tube, yields a ring of 
metallic mercury. 

The acid in combination may be shown to bo the hydrochloric 
by testing the fluid from which the mercury has, by any of the 
foregoing mctliods, been preci])itated, with nitrate of silver, which 
yields a white precipitate of chloride of silver. 

3. Jn Organic Liquids. 

Corrosive 8ul)limate is sometimes swallowed in substance, or 
imperfectly dissolved; and though very soluble, may be found in 
the stomach in a solid form, and may be separated by diluting 
the viscid contents with distilled water, stirring them, allowing 
the heavy corrosive sublimate to subside, and quichly pouring off 
the su]>ernatatit liquor. More commonly the ])()is()n is given dis- 
solved in water or in some rujiiid suited to disguise its taste; 
and, wlicn so given, may be decomposed by the contents of the 
stomach, or by the mucous memliranc itself. Tlie jwison may, 
therefore, exist in the stomach partly in solution undccom])osed, 
})artly in coujbination with its contents, partly in union wuth its 
coats. 

If any of the poison exists in the free state, it may be readily 
separated by diluting the contents of the stomach with distilled 
water, obtaining a clear li(juid by filtration, shaking it in a 
8to])]H‘rcd bottle with an ecjual bnlk of ether; and drawing off the 
ethereal solution with the })ij)i?ttc. Ily evaporating a droj) of the 
solution on a glass slide, the crystals depicted in fig. D6 will 
remain, and may he tested by minute drops of the reagents. 

The solid contents of the stomach may bo examined by the 
same uictliod as for the organic tissues. 

4. In the Organic Tissues. 

Bring the organic matters into a state tv> pass the filtt*r by the 
method described at p. 3iU»; and test the liquid by the method of 
Keinsch (p. iCA). If the copj)er receives a grey coating, wash it 
in distilled water, dry it, and heat it in a reduction -tube (fig. 47, 
p. 401). (ilobules of metallic mercury will be deposited on the 
cool side of the tube, or on tin; glass disk (fig. 48, p. 401). When, 
as in examining the tissues, we have to deal with small quantities 
of mercviry, we should employ the form of reduction-tube figured 
at p. 405. This test is a very delicate one. The five-thousandth of 
a grain can be readily sublimed and identified. The appearance 
of a group of globules obtained from this small quantity of the 
metal is shown in fig. 97, where they are magnified 70 dia- 
meters and measure j inch. Sometimes the metal is oxidized. 
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and then presents the appearances depict(?d in />, fig-. 97. Among 
spots of no very detiued shsipe are 
fonnd a n umber of prismatic crys- 
tals, some scarcely longer than their 
breadth, while others are long needles. 

As arsenic deposited on co])per by 
Keinsch’s process, and subliined in the 
same way, may also yield distinct glo- 
bules (fig. 7(>, p. 151), having a strong 
metallic lustre, it will be necessary to distinguish the one from 
the other. 

The distinction is rendered easy by the fact that the globules 
of arsenic obtained in this way are alwaj's mixed with the 
characteristic octahedral crystals of nrsenioiis acid, while those of 
mercury are citlier uiimixed, or blended with the small needles 
just described and figured. 

When a li(piid found in the stomach, or obtained by simple 
boiling, yields mercury by any of the jn-ocesses now described, we 
have evidence of a soluble salt of mercury, and a strong jnesumj)- 
tion in favour of corrosive sublimate; hut wlu'n the solid matters 
after evaj)oratioii to dryness are treated with hydrochloric; acid, 
wc have no evidence of a soluble salt, because even aii insoluble 
salt, thus treated, would be converted into corrosive sublimate. 
Tins proec‘«'s, tlieiH is open to tlie objection that the mercury 
which it is the means of discovering may have been adminis- 
tered as a medicine in the form (jf ealoinel, blue pill, or grey 
])owder. This ohj(*ction could ordy he answei ed by distinct evi- 
dence of such substances not having been given as medicine, or 
by tlie cl)aracteristic symptoms and post-mortem apj)eurances due 
to corrosive sublimate being present. 

Corrosive sublimate, like arsenic and oilier active poisons, may 
be rejected from the stomach so as not to be detected after death. 

Qi(aniitath'e Analysis . — The quantity of the iioison is Ix'st 
determined by means of the protochlinide of tin. The proto- 
chloride should be added to the riqind containing the jioison so 
long as any precipitate falls, which should then he waslicd, dried, 
and weighed. Of the metallic mercury thus thrown down 100 
grains correspond to 135J of corrosive sublimate. 

W hen there is reason to believe that the quantity of the poison 
is considerable, we may follow with advantage the summary pro- 
cess recommended by Christison. The solid matters are to be 
triturated with jirotochloride of tin, when the mixture will assume 
a slate-grey colour, and separate readily into a liquid and coagu- 
lum. The liquid may be rejected, but the congulum, having been 
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washwl on a filter, must be carefully removed and boiled in a 
moderately strong Holution of caustic potash until all the lumps 
disappear. Tlie oxide of tin with tlie animal and vegetable 
matters arc tluis dissolved, and the solution, on remaining at rest, 
deposits a heavy grey powder, consisting chiefiy of finely divided 
mercury. To separate the mercury conipl(?t(dy, the solution must 
be allowed to remain at rest, at a temi>erature little short of 
boiling, for about twenty minutes. The supernatant liquor may 
then be drawn ofi', and the remaining black powder, after repeated 
washings, may be rejuoved, heated, and sublimed. 

iLjrpcrimenfs on Animals. 

The experiments of Sir llenjamin Brodio show that corrosive 
Bublimato is a very active poison. Six grains dissolved in six 
drachms of water killed a rabbit in dg minutes, and a scruple 
jiroved fatal to a cat in 25 minutes. The rabbit became insen- 
.sible in three mimit<'S, and was convulsed ; and on opening the 
chest the he.mt had ceased to beat, and its left cavities contained 
scarlet blooil. 'I'he mneous membrane at the cardiac end of the 
stomaeb was of a dark-irrey eoU»ur, mneh sofiened and readily 
detached ; but similar efleels were produced by the poison after 
death. Sir 15, llrodie nttrihnted its fatal ellects to this ebemieal 
action. Dr. Ilostock and other experimenters, by giving smaller 
doses, prodneed tlie coinnion symptoms of irritant poisoning, fol- 
lowed by death utter some hours; and on dissection the mucous 
membrane oi the stomach w'as Ibuiid inihimed. 

SYMrT().MS, roST-TUOUTKM APPEAIUKCEB, AND TREATMENT. 

— Imau'diulely, or within one or two minutes of 
swallowing a snh^tance or liquid of a peculiarly nauseous, metallic, 
styptic taste, Mure is a sense of tightness and burning in the 
throat and gnlli t, greatly increased by pressure, and by attempts 
to swalhiw, sju'cdily tollowcd by burning jiain in the epigastrium, 
also incrcuMd by }uossure. Vomiting and purging of stringy 
mucus or of bilious matter often containing blood ensue, and the 
entire abdomen becomes distended and exquisitely painful, 'i'be 
face is generally ilui^beil and swollen and the eyes sparkling; but 
in other eases the eountenanee is pale and anxious, the lips w'bite 
and shrivelled, and the eyes dull but expressive of great anxiety. 
The diarrhma is accompanied with tenesmus, and dysuria is often 
present, the secretion of urine being scanty or altogether sup- 
pressed. 'fbe pulse is full, quick, and frequent, or small, frequent, 
and intermittent, according as tho symptoms are those of high 
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fever or of collapse; und the breathing is qui(^k and catcfiing. 
In some cases there are drows^V intervals of comparative ease, and 
this drowsiness sometimes deepens into coma. Nervous symptoms, 
consisting of cramps, twitchings, and convulsions of the limbs, are 
often present from an early period; and occasionally there is 
paralysis. Death takes place daring a faint, in the midst of 
strong convul^^ions, or during protracted insensibilitv. To tlicse 
symptoms, in most cases which do not prove rapidly fatal, saliva- 
tion is superaddeil, and the painful train of nervous symptoms 
caused by the sj)ccific eflei*t of mercury on the system. 

But the syiiii)toms ura by no means uniform, nor is the mode 
of death always tl»c same. Three varieties of cases at least may 
be recognised ; — 1. Violoit irritation of the stomach and bowels, 
with collapse. 2. Salivation and other remote effects, with little 
or no irritation of the alimentary canal. 3. Irritation of the 
stomach and bowels, followed by salivation and remote constitu- 
tional (dfects. 

Const it uiiomil E (feels of Mercurij. — 1. The most characteristic 
among the C(mstitutioual effects of mercury is mereurtal saliva^ 
tlon, characterized by a brassy taste, a peculiar fast or of the 
breath, tenderness and swelling of tlie mouth, inllammation, 
swelling, and ulceration of the gums, an increased flow ot saliva, 
a quick pulse, together with hot skin und other symptoms of 
fever. In tlie worst cases the salivation is profuse ; the face, 
neck, and tongue swollen ; the inside of the mouth ulcerated or 
gangrenous. 

Several interesting questions arise out of this symptom of 
mercurial poisoning: — a. What is the smallest dose that will 
occasion salivation ? b. Can salivation be produced by other 
causes, and if so, can we distinguish it from tlie effects of mer- 
cury ? c. What is the earliest period at which salivation may 
occur? d. How long may it last? e. Can salivation cease and 
recur without a renewed use of the mercurial preparation ? f. Is 
it possible to distinguish gangrene of the mouth, the effect of 
mercury, from the same disease due to other causes ? 

a. Smallest dose. There is much dillerence between indivi- 
duals, between persons of different ages, and even in the same 
person at different times, in respect of the (piantity of mercury 
which can be borne. As a general rule, children are less sus- 
ceptible of the action of mercury than adults, the robust than the- 
delicate. The same female who in her ordinary state of health 
is affTected with difficulty, shall, when suffering from ansemiu, be 
salivated with a few doses of blue pill. lu scrofula and Bright's 
disease, and in affections of the nervous system, very marked 



496 


MERCUIIY AND ITS rilEPARATIONS. 


effecits arc often produced by small doses of mercury.* Again, 
there are many ])orHoiis peculiarly susceptible of its action, and 
others whom the largest doses continued for a long time will not 
afTect. Many instanc(?s of severe, and even fatal, effects pro- 
duced by small doses arc on record. In an apoplectic patient of 
Dr. Bright's five? grains of calomel placed on the tongue produced 
ill three hours violent salivation, and such swelling of the tongue 
as to render scarifications nc'cessary. Three grains of corrosive 
sublimate in three doses have caused violent ptyalism ; three 
five-grain doses of blue pill, given one every night, have proved 
fatal ; two grains of calomel have caused ulceration of the throat, 
exfoliation of the jaw, and death; and the external apidication 
of three drachms of mercurial ointment has destroyed life in 
eight days. (Christison.) 

h. Salivation from otlier causes. Salivation may o(*cur spon- 
taneously, so as to constitute a disease in itself, or it may be due 
to the nicr(} accumulation of saliva, through some disease of the 
throat, such as (|uinscy, ])revcntiiig deglutition. It may even be 
occasioned by the influence of the imagination, as in a case 
related by Christison. Various preparations of gold, copper, 
lead, arsenic, antimony, and hismulh ; sulphuric! acid, iodine, and 
iodide of potassium ; several vegetable substances, sucli as castor- 
oil, foxglove, oi»ium, and 2)nissic acid, have also .given rise to 
salivation. 

Tile distinction between mcrcnrial saliva£ion and that depen- 
dent uiion other causes is generally easy, in the first stage. Mer- 
curial salivation is jn-eceded by a cop2)ery taste and peculiar 
feetor of the breath, and accomiiaiiied by redness, sponginess, and 
, ulceration of the gums. 1 ’hcse are Nvaiiting in spontaneous 
salivation, and in that luoduced by most of tlie medicines just 
mentioned.f But the advanc^fl stage of mercurial salivation 
seems to dilfcr less strikingly from some severe affections of tlie 
month due to other causes, and tie#)m}>anied by ptyalism. Thus 
in a curious account of an epidemic salivation, forming part of a 
tertian fever, quoted from Haller's ‘ Collections* on the authority 
of Quclmclz, it is stated that in one instance it was as great as 

* In a case of paralysis of the facial nerve which came under my notice, 
there was a distinct red line uptm the jrums of the paralysed side, while the 
other was quite free. The sensibility of the alVccted side was perfect, though 
^tho pati(‘nt complained of tingling. (G,) 

t A ease under my ciue when a lorintT edition of this w<wk was in the press 
seems to Just ity the cautious statement in the text. All the symptoms of 
severe mercurial saliv ation were present as the ettVet of a course of iodide of 
potassium, in the ascertaiiu'd absence of mercurial preparations, other than 
those given from time to time as aperients, such aperients not having pre- 
viously afflfictcd the system. (G.) 
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the most violent mercurial salivation, and was accompanied by 
foetor, superficial ulceration of the mouth, pustules on the tongue, 
relaxation of the gums, and looseness of the teeth. (Christison.) 

c. Earliest period. Mercurial salivation rarely sets in under 
twenty -four hours; but in Dr. Bright’s case already cited, it 
appeared in three hours. In a case of poisoning by two drachms 
of corrosive sublimate, it began in four hours. (Taylor.) The 
shortest period, therefore, may probably be stated at three hours. 
It would seem that where salivation occurs very rapidly, the 
effect is rather due to reflex excitation of the salivary gland from 
local action of the poison on the mouth than to any specific action 
of the absorbed mercury. 

d. Duration. This is very variable, and may be very consider* 
able. It may continue from any period from a few days to as 
many years. In one instance it is alleged to have lasted six 
years. (‘ Lancet,’ No. 453.) 

<?. Intermittent salivation. Dr. Robert Williams (* Elements 
of Medicine,’ vol. ii. p. 523) gives a case on the authority of Dr. 
Daniel, in which salivation was suspended for eight or nine days 
under an attack of remittent fever, and then returned, though 
no mercury had been given after the fever came on. Instances of 
recurrence of salivation after three and even four months are on 
record ; hut in one case at least, quoted by Christison, the re- 
current salivation Was unattended by fietor, redness, ulceration, 
or sponginess of the gnins. The possibility of recurrent mercurial 
salivation is also confirmed by analogy ; for in the case referred 
to in the foot-note to page 496, the salivation is proved to have 
taken place after the iodide of potassium had been suspended for 
several weeks. 

f. Gangrene of the mouth. lEases of cancrum oris following 
exhausting maladies, or occurring in children badly lodged and 
badly fed, are not of very rar^occurrence. In such cases it very 
seldom happens that mercury in some form has not been given. 
Hence a difficult question as to the cause of the disease. In the 
absence of any exact means of discrimination, it may be sufficient 
to state that extreme debility, brought on % any of the causes 
just mentioned, is a sufficient cause ; and that even if the mer- 
cury which may have been given has contributed to the fatal 
result, the medical man is not to he blamed for the use of 
medicine of great value in the diseases of children, and which less 
frequently causes salivation in them than in adulto. It is gene- 
rally stated that gangrene, the effect of mercury, may be distin- 
guished by its beginning in the mucous membrane of the mouth 
and throat, while the cancrum oris begins in the skin of the 
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cheek or chin. This statement is without foundation ; for in a 
fatal caae of mercurial salivation that occurred under the care of 
Dr. John Bright, of the Westminster Hospital, the gangrene 
began as a small black spot between the lower lip and chin. 
Other cases of the same kind are on record. 

2. Mercurial TremorSy Shaking Palsg, Tremllement Metal- 
lique. — This disease occurs in men whose work exposes them to 
tlie fumes of mercury, or causes them to handle the oxide so as to 
absorb it by the skin ; such as quiiiksilver miners, water gilders, 
mirror silverers, and barometer makers. It sometimes begins 
Buddeiily, sometimes comes on gradually ; and may or may not 
be attended by salivation. The upper extremities are commonly 
ill st aflPected, and then, by degrees, aU the muscles of the body. 
In the worst casefi, the patient can neither speak, masticate, nor 
walk. The unsteadiness of the arms prevents him from grasping 
any object, and the muscles of the legs arc so convulsed that he 
cannot plant his foot firmly on the ground, but when he tries to 
walk, his gait becomes an unsteady dancing trot. In some cases 
paralytic afihetions occur, chieliy affecting the upper extremities, 
like lead; but sometimes also the laryngeal muscles, causing 
aphonia. ‘ Psychical symptoms generally manifest themselves. 
The patient becomes irritable and mehincholic, and sometimes 
demented or maniacal. If the patient does not give np his work, 
he loses bis memory, is unable to sleep, becotnes delirious, and so 
dies. On leaving off his work he generally gets well, but the 
recovery may occuj»y some weeks or months. Sometimes the 
disease is incurable. The absorption of the poison is sometimes 
indicated by a blue mark on the gums, as in load poisoning, but 
more commonly by a dark red line; and a curious symptom not 
generally recognised, though very commonly present, is a brittle 
state of the teeth, causing them to chip. The preventive treat- 
ment of this affection consists in cleanliness and ventilation ; and 
the swallowing of white of egg in water three or four times a 
day may be recommended. 

In two instances, an exposure of some days’ duration to the 
vajwurs of mercuric methyl in course of preparation in the labo- 
nitory of a medical school, gave rise to cerebral symptoms, 
ending after prolonged suffering in utter annihilation of intellect.''^ 

Post-mortem Appearances , — Corrosive liublimate and the 
soluble salts of mercury give rise to post-mortem appearances 
intermediate between those produced by the corrosive add 
poisons and by the stronger non-corrosive irritants, such as 

* * St. Barthelomew*s Hoip. Bep.,* 1866, 1. p. lil. 
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arsenic. Corrosion, so’ftening. and sloughing ulceration of the 
stomach and intestines are of frequent occurrence, and the peri- 
toneum is often inflamed. The sloughs have been found to yield 
mercury on analysis. Sometimes the small intestines escape, 
and the poison af;ts only on the stomach and on the rectum, or 
on the large intestines generally. The decomposition of the salt 
by contact with the mucous membrane, with the contents of the 
stomach, or with antidotes, and the consequent deposition of 
minutely divided mercury on the lining membrane, as a thin 
slate-coloured covering, sometimes serves to identify the ixnson. 
When the body is in a state of deciiy, a similar aj'iipearnnce of the 
mucous membrane may be caused by the action of sulphuretted 
hydrogen, giving rise to the formation of the black sulphide. 
When mercurial salivation has existed during life, we find the 
mucous membrane of the mouth inflamed or sloughing. 

One post-mortem appearance which has been more frequently 
encountered in poisoning with corrosive sublimate than in poison- 
ing with arsenic, is the highly inflamed state of the urinary 
organs, and the contraction of the bladder, corresponding to the 
scanty secretion of urine during life. 

Intense inflammation and ulceration, and even sloughing of 
the emeum and large intestines, is also a marked occurrence in 
poisoning by corrosive sublimate — more common than in poison- 
ing by tartar emcftc ami arsenic. These appearances, in the case 
of a poison so liable to decomposition by the contents and tissues 
of the alimentary canal, are possibly due to the elimination of the 
poison by the glands of the large intestines. 

Corrosive sublimate applied to the mucous membrane after 
death hardens it, and causes it to assume a dead white, wrinkled, 
and granulated appearance, with rose-coloured vessels ramifying 
upon it. These appearances extend to the muscular and peri- 
toneal coats. Sir 13. Brodie found the same eflect to be produced 
on the living and dead mucous membrane. 

Fatal Dose, — Three grains have proved, fatal to a child. 
Very large doses have been swallowed with impunity, having 
been rejected by vomiting, or decomposed by the prompt use of 
antidotes. 

Fatal Period , — The shortest period on record, half an hour, 
was in a case repoiled by Mr, Welch to Dr. Taylor. Cases of 
death in two or three hours are not rare. The nitrate of mercury 
has proved fatal in two hours and a >ialf. In the case of corrosive 
suUimate, as in that of arsenic, the period is extremely variable.* 

The following periods are on record one of 2 hours; one of honrs ; 
one of 3 hours ; one of 6 hours ; one of 11 hours; and one of 3, 6, 8, and 11 

K & 2 



600 


MERCURY AND JTS PREPAKATIONS, 


Mortality . — More than lialf tlie cases. 

Treatment . — The best antidote to corrosive sublimate is albu- 
men. Gluten, or wheat flour, milk, iron filinj^s, a mixture of 
gold dust and iron filings suspended in gum water, the hydrated 
I)rotosulj)hide of iron, the carbonates of the alkalies, and mcconic 
acid, have also been suggested. Those most readily procured 
are the white of egg and gluten. The white of egg should be 
given freely mixed with water, as long as urgent symptoms are 
])rc8ent, accompanied, if necessary, by cmelics and diluents. If 
eggs cannot be procured, flour mixed with water, or milk, may 
be substituted. White of egg has been proved to be an eflicient 
antidote in so many cases, that where it is at hand it is uimcccs- 
sary to resort to any other. 

The rest of the treatment is that proper to poisoning by the 
irritants gtMierally. AVhere salivation is present, cool air, cold 
drinks, and gentle aperients, with gargles of alum or (’( mmon 
salt, must be used. Acetate of lead, recommended in ordinary 
medical treatment, would be objectionable in medico-legal cases. 
Occasionally, when the inflammatory symptoms run high, local 

general blood-letting may be resorted to. 

Corrosive sublimate acts as an irritant, and producers its cha- 
racteristic eflects in whatever way it may be introduced into the 
system. Death baa liappened through the cutaneous absorption 
of corrosive sublimate. * 

CALOMKL (SidtehUmde oj Mercury, Trot odd oride of Mercury), 

Prof(‘riie.s . — A heavy white or yellowish-white powder, in- 
soluble in ^^ater, alcohol, and ether, but soluble in nitric and 
hydrochloric acids. 

2V.V/.V. — On the supposition tliat we ore ignorant of the nature 
of the jjowder, wc first test it by heat. Like corrosive sublimate 
and arsenic, it volatilizes, but as an amorjihous powder, and at a 
temperature of 240^ Kahr. Its insolubilily in water distinguishes 
it from corrosive sublimate, but not from arsenious acid. It is 
turned black by suljihide of ammonium, liquor potassa?, and liquor 
ammoniac It reacts like corrosive sublimate with protochloride 
of tin : heated with carbonate of soda, it yields a sublimate of 
metallic mercury, and it gives a silvery stain when moistened 
with dilute muriatic acid and rubbed on copper foil. 

daj’s respectively. Of these nine cases, then, about lialf the number died in 
Jess than 12 hours, and the reniaining half in a period varying irom 3 to 11 
days. 

The reader is referred to the following cases * Medical Gazette,* vii. 329 ; 
viii. (UCi; xxix. 797 ; xxxi. 66«. *Kdiii, Mod. and Surg. Journnr (five eases 
by Mr. Valentine), xiv. 168 j li. 114; liii. 404; Iviii. 605 ; ‘ Lancet,* Feb, 1870 
(Eade). 
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Cdloiuel, thou}]fli f^enerally a safe meiliciiie, and one that may 
bo given in many diseases in large doses often repeated, some- 
times acts as a strong irritiint poison, or destroys life by producing 
gangrene of the mouth and tliroat. C‘ases are on record df* fatal, 
results following a single dose of a scruple, fifteen, ciglit, and six 
grains. On the other hand, doses of three drachms, and of one 
ounce have been taken with iinj)unity. In Asiatic cholera, and in 
the severe fevers of hot climates, c-alomel in repeated doses of one 
scruple has appeared to be beneficial. 

These exceptional eflects of calomel have been attributed to its 
partial conversion into corrosive Rublimate by the free hydrochloric 
acid of the stomach, or by contact with chloride of sodium or 
muriate of ammonia. The qnatitity of corrosive sublimate 
formed by either of these reactions has been shown to be ex- 
tremely small. A minute quantity of corrosive sublimate, such 
as the SOOLli of its weight, is sometimes found mixed with calomel. 

The other compounds and preparations of mercury j>ossess 
poisonous properties ; but as tiiey are very rarely taken as poisons, 
a brief deseripiion of them will sufliec. 

Red Precipitate (red oxide of mercury). — This, mixed with 
lard or grease, is largely used for destroying vermin. Its crystals 
arc small, brilliant, au(l of a scarlet or deep orange colour ; the 
powder is orange- coloured. It is very heavy, insoluble hi water, 
bub soluble in warm hydrochloric acid, which converts it into 
corrosive sublimate. Heated in a reduction -tube it is entirely dis- 
sipated, metallic globules are sublimed, and oxygen gas given off. 

Cinnabar, Vermilion (bisulphide of niercury). — Cinnabar is 
found in commerce as a dark red semi-crystalline mass, and Ver- 
milion as a fine red powder. As thrown down from a solution 
of a per-salt of mercury by sulphuretted hydrogen, it is black ; 
but, when sublimed, red. It is heavy, insoluble in wat(,T and 
muriatic acid, entirely dissipated by beat, but collects on the sides 
of the tube unchanged. When mixed with carbonate of soda, 
and heated in a reduction-tube, globules of mercury are sublimed ; 
and on adding a raineiul acid to the residue, sulphuretted hydro- 
gen is given oli*, showing the presence of sulphur. 

White Precipitate (ammotiio-chloride of mercury). — A wdiite 
heavy powder, insoluble in w'ater, and entirely dissipated by heat. 
It yields with carbonate of soda a metallic sublimate. When 
boiled with liquor potassae, ammonia is given off, and chloride of 
potassium formed, which may be detected by the nitrate of silver 
and bichloride of platinum testa : the yellow peroxide of mercury 
remains. 

Turpeth Mineral (oxysulphate of mercury). — A heavy yellow 
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powder, sparingly soluble in water, and yielding, when heated, a 
metallic sublimate, with fumes of sulphurous acid. When boiled 
in a solution of potash, the yellow peroxide is throwm down, and 
a sulphate of potash formed, which may be identihed as above. 

jSilrates of Mercury (nitrate and suhnitrate). — The nitrate of 
mercury is in the form of white crystals, very soluble in water, 
and yielding a highly acid and corrosive solution. When heated, 
the crystals give off nitrous acid gas, and yield metallic globules. 
Mixed with carbonate of soda and heated, the metal is sublimed. 
Liquor potass© throws down a yellow precipitate from its solution 
in water, leaving dilute nitric acid, readily detected by adding car- 
boiiutc of potash till eirervesocnce ceases, and so forming nitrate 
of potash. The suhnitrate differs from the nitrate in yielding 
with liquor potassm a hijack precipitate. 

Bicyanide of Mercury (prussiate of mercury). — This consists 
of wdiite, heavy, inodorous crystals, which have a strong metallic 
taste, are soluhle in hot and cold water, but nearly insoluble in 
alcohol. When heated, the crystals yield metallic mercury and 
cyanogen gas, recognised by the characteristic purple colour of its 
ffame. When heated with hydrochloric acid, hydrocyanic acid is 
given off. The solution yields with sulphuretted hydrogen, and 
sulphide of ampioniuin, a black precipitate, but it gives no pre- 
cipitate with liquor potass©. 

All the foregoing preparations of mercury .have, in rare in- 
stances, been taken as poisons. Their activity is proportioned to 
their solubility, the soluble nitrates and the bicyanide, even in 
small (loses, heipg e^ramely active poisons, while the white and 
red pn'cipitato, turpeth na}nerul, and vermilion act much less 
powerfully. The. sciltjj^le 'salts act as corrosives, the insoluble 
coiriK)uij(ls us irritants ; but both produce the specific effects of 
inerciirv. The symptoms of the bmyaiiide are those of poisoning 
by a soluble salt of mercury ; the combined cyanogen not seeming 
to modify the action in any marked degree. 

Two cases of poisoning by red precipitate occurred in the 
practice of Mr. A. Prince, and are reported in the * Medical 
Times and Gazette,^ November, 1859. In one of them, the symp- 
toms of acute irritant poisoning were followed on the third day, 
(the dose l)eing two drachms.) by violent salivation, with exten- 
sive destruction of the soft parts. Put in a case^ related by 
Graham (* Prit. Med. Journ.,* April, 1869), where two drachms 
of white precipitate were taken, the symptoms were those of a 
pure irritant, w ithout any of the usual constitutional effects. 
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IV. LEAD AND ITS FEEPARATION8. 

Acnte iwisoning with the salts of lead is rare. One case only 
(by Goulard’s extract) occurred in the two years 1837-8; and 
though no less than twenty -three deaths from the “ salts of lead” 
arc returned by the Registrar-General for the average of the five 
years 1852-56, it is obvious that they w’cre chronic cases, for no 
case of lead poisoning occurs in the lists of suicides, murders, and 
manslaughters. From the groat' use made of lead in the arts, 
its effects as a slow poison arc well known. 

The metal itself is not poisonous; but as it is readily acted on 
by acids, it may impart poisonous properties to such liquids as 
wine, vinegar, and cyder, when used (as fontierly in Devonshire) 
in making or repairing the cyder presses. When employed to line 
packing-cases for snulF and other commodities it may contaminate 
the contents. The metal may become poisonous by combining with 
the contents of the stomach. 

The preparations of lead used in medicine or the arts, are the 
two oxides, the carbonate, the acetate and suhacetate, the sul- 
phate, the chloride, and the nitrate ; of which the carbonate and 
acetate are the most important in a medico-legal point of view. 

Tests , — On the supposition that we are ignorant of the base 
contained in a solution presented for analysis, we first transmit 
sulphuretted hydrogen tlirough it, or add a few drops of the sul- 
phide of ammonium. Lead is one of those bases which give with 
this reagent a black or deep brown precipitate ; and liquor am- 
monise, liquor jwtussiB, aiid dilute 8uli)hnric acid throw down a 
W'hite precipitate, 15y this succession of trial tests, we infer that 
the solution contains a salt of lead. » ^ , 

The base is completely identified by^i^he following tests; 1. 
Chromate of potash throws 
down a gamboge-yellow 
chromate of lead. 2. Iodide 
of potassium yields an iodide 
of lead of the same colour. 

3, If a fragment of zinc the 
size of a pin’s point be 
placed in a drop of the solu- 
tion, the lead is deposited 
in one of the annexed forms. 

The lead-tree is developed very rapidly, and should be examined 
under the microscope before it has become obscured by the 
white carbonate. This test acts characteristically on one grain 
of the acetate of lead in four ounces of distilled watev. 


Fig. 98. 
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Oxidett of Lead . — There are three oxides of lead : the prot- 
oxide, red lead, and the peroxide. The protoxide, as a yellow 
semi-crystallinc glass, is the litharge of oommerce; as a fine 
powder, it is massicot. A combination of the protoxide and 
peroxide is the minium, or red lead, of commerce. Tlie brown 
peroxide is little known out of the laboratoi^. 

Litharge (protoxide of lead). — This is in common use by 
))aiuters and glaxlers. It forms a 0iea{> glaze for the common 
kinds of earthenware; and serious accidents have arisen from 
its being acted on by acids. Litl)j^ge has also been used to 
impart a sweet taste to sour wines, and ,it is a constituent of the 
hair-dyes in common use (p. 9). It consists of reddish or 
yellowish scales, volatile at a red heat, insoluble in water, but 
I)erfectly soluble, when pure, in nitric acid, the solution possessing 
the properties of nitrate of lead, and the base giving the reactions 
already described. It is readily reduced on charcoal by the heat 
of the blow-pipe. 

Minium^ or Red Lead . — This is the colouring matter of red 
wafers ; and is sometimes mixed with snuft*. It is a rich red powder 
insoluble in water, and is soinetiincs partially dissolved by nitric 
acid. When heated, it gives oil* oxygen, and is reduced to the 
ora!igc-ycllow protoxide. It is readily reduced under the blow- 
pipe ; and on burning tlie wafers that contain it, small globules 
of lead form on the edges, mixed with the unreduced yellow 
protoxide. 

White Lead (ceruse, carbonate of lead). — This is largely used 
in the arts, ehieiiy as tjui basis of colours, and for enamel cards, 
and thus becomes a common Ciiuse of colica pictonum and of other 
forms of (bronic poisoning by lead. It is sold in white masses, 
or as a heavy white powder, and has the follow'ing properties : — 
When heated to redness, it loses its carbonic acid, and is changed 
to the yellow protoxide. It is insoluble in water, but soluble 
with eftcrvesceiice in nitric acid. In large doses it may act as a 
]K)ison, though very insoluble in water, unless it is charged with 
free carbonic acid. 

Sugar of Lead (acetate of lead). — This substance is sold as a 
crystalline mass resembling lump sugar, or as a glistening, heavy, 
white iwwder, very soluble in W'uter, with a slight odour of 
vinegar, and a sweetish astringent taste. When heated, it dis- 
solves in its water of crystullizution, gives off some of its acid, 
chars, and is partly redacted to the metallic state. When heated 
in the mouth of a glass tube under the blow-pipe, distinct glo- 
bules of lead are formed. If boiled with dilute sulphuric acid, 
acetic add is given off^ which may be known by its odour. The 
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powder is also blackened by sulphide of ammonium, and changed 
to a fine yellow by iodide of potassium and chromAte of potasli. 
In solution, it gives the characteristic reactions of all the soluble 
salts of lead. 

Ooulard*s Extract (subacetatc of lead). — This is a yellowish- 
white alkaline solution, distinguished from a solution of the 
acetate by the copious precipitate of carbonate of lead, formotl 
by transmitting a stream of carbonic acid gas through it. It is 
an active poison, and has more than once proved fatal. 

Sulphate of Lead. — A heavy white powder, insoluble in water 
and in acids, unchanged by heat, and blackened by the sulphide 
of ammonium. Suspended in water, and exposed to the action 
of sulphuretted hydrogen gas, the black sulj)hide of lead is 
formed, the sulphuric acid remaining in the supernatant liquor, 
as shown by the nitrate of baryta test. This sjilt of lead, being 
cx'treraely insoluble, is stated not to be poisonous ; but if given in 
a very large dose might not prove quite inactive. 

Chloride of Lead. — A white powder, sparingly soluble In cold, 
but more soluble in hot water, soluble in dilute nitric acid, but 
insoluble in alcohol. It has a sweetish taste. At a heat below 
redness, it fuses into a semi-transparent horny mass {plumbum 
corneum)t but is volatilized by an intense heat. Its solutions have 
the reactions of a salt of lead. 

A yellow oxychloride of lead is used as a pigment under the 
name of mineral, or patent yetloio, and Turner's yclloio. Like 
the chloride, it is fusible, and fixed wiicn melted. 

Nitrate of Lead. — This is a crystalline salt, soluble in water. 
It is largely used in calico-printing, and forms the basis of Le- 
doyen’s disinfecting fluid. When heated in a glass-tube, nitrous 
acid vapour is given off, and the yellow protoxide remains behind. 
The solution gives the characteristic reactions of a salt of lead; 
and filtering paper dipped in it and dried, burns like toucli })apcr. 

Salts of Lead in Organic Liquids. — Add to the 8us})ected 
liquid a little nitric acid ; boil, filler, and transmit sulphuretted 
hydrogen gas. If a salt of lead be present, a black precipitate 
will be formed. If no precipitate falls from the liquid thus 
treated, collect the solid matters from the filter, incinerate, 
dissolve the ash in nitric acid, dilute, filter the resulting liquid, 
and transmit the sulphuretted hydrogen gas as before. 

If by either or both of these processes a black precipitate is 
obtained, it may be proved to contain lead in two ways;— 
1. By placing the dried precipitate on a fragment of charcoal, 
and reducing the metal by the blowpipe. 2. By exposing the 
sulphide to a red heat in a tube of German glass open at both 
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ende, to burn off the sulphur, treating the residue with strong 
Tiitric acid, diluting with distilled water, filtering, and evaporating 
to dryness. The residue, being dissolved in distilled water, will 
give the charscteristic reactions of lead. 

If the foregoing methods fail, the stomach itself may he cut 
into fragments and incinerated. 

• , y 

SYMPTOMS, POST-MOETEM ABPBABAKCES, AKD TBEATMBNT. 

Symptoms , — All the salts of !^, with the Oaceptipn, perhaps, 
of the sulphate, act as wealT irri^ti poisons^ differing from other 
irritants chiefly in the absence dlAithma, and the presence of 
the opposite state — consti]Mition. . Evdh the most soluble prepa- 
rations act more feeUy thaO most metallic irritants, and do 
not often prove fatal. 

The usual symptoms caused by a large dose of a soluble salt of 
lead are a burning and pricking pain in the throat and gullet ; 
thirst ; vomiting ; colic pains with tenderness of the belly, and 
obstinate constipation ; cramps, cold sweats, and, in fatal cases, 
convulsions, and tetanic spasms. In one case the pulse fell to 40. 
Diarrhma is an exceptional occurrence. 

The most important and interesting form of lead poisoning is 
that which is brought, on by the long-continued use of prepa- 
rations of lead, as medicine, in the arts, or in consequence of the 
accidental impregnation of water, hevernges, or articles of food. 

Chronic Lead The symptoms do not always follow 

the same course ; but generally the special affections are preceded 
for a time by disordered digestion and tendency to constipation. 
The gums often become swollen and livid. The skin is dry and 
the complexion euchectic. The pulse is slow and hard. One of 
the most eharactcristic pheflomeiia of lead poisoning is the Lead 
Colicy Painter's Colic, or Colica Piefonum, so called after 
Poictou, the district in France where (in modern times) it w^as 
first observed. This nfloi^tion is marked by excruciating pain of 
the abdomen, especially in the pit of the stomach and around the 
navel, almost always relieved by pressure. The belly is hard, the 
muscles of the abdomen strongly contracted, and the navel drawn 
inwards. The bowels are either obstinately confined or scanty 
motions are passed with much suffering. Diarrhoea is rare, hut 
vomiting frequent, llio urine is scanty, and passed with diffi- 
culty. The countenance is dull and anxious, the skin bedewed 
with cold perspiration, the pulse is tense and hard, sometimes of 
the natural frequency, often abnormally slow, hut occasionally 
acceloratcd. In rare eases febrile symptoms are present. The 
symptoms may end in recovery, or may pass into ftirtliei stages. 
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A very common sequence is the occurrence of neuralgic pains 
(saturnine arthralgia) affecting various parts of the body, such as 
the bones, the muscles, and skin. Sometimes there is ansesthesia. 
Another special feature of chronic lead poisoning is the occurrence of 
Lead Paletf. This is sometimes the termination of a single attack 
of colic, but more commoqly it supervenes after repeated seizures. 
In some cases, again, it comes oq^ without any previous attack of 
colic. The disea80.affects ohicdy the extensor muscles of the forearm, 
so that when the arm is raised, the hand falls by its own weight. 
Hence the expression “ dropped wrist.** The paralysis is usually 
preceded by tremors in the affected muscles. It occasionally 
attacks the laryngeal muscles, and causes aphonia. The more 
advanced symptoms of chronic lead poisoning (‘onsist in affections 
of the brain and nervous system. Delirium is common, and 
affections of the mind either of a melancholic or maniacal nature. 
In other cases, epileptiform convulsions occur with or without hws 
of consciousness. I'he progress of lead poisoning is towards death 
unless the suflerer is withdrawn at an early period from the in- 
ilucnces at work. A saturnine cachexia is developed, characterized 
by great prostration of strength, muscular atrophy, a dull earthy 
complexion, loss of appetite, and obstinate constipation, and death 
at length happens from cachectic dropsy, or from some inter- 
current acute intiamraatory attack. Disease of the kidneys, with 
albuminuria, is said to occur as the occasional result of lead 
poisoning j and gout is a frequent consequence of it. 

The persons most subject to chronic lead poisoning are those 
employed at furnaces for smelting lead ore, manufacturers of 
litharge, and of i ed and white lead, house-painters, colour-makers, 
plumbers, and workers in lead, gla^-blowers, glaziers, potters, 
and manufacturers of glazed cards. It occurs occasionally in 
persons who make comparatively little use of lead, as in 
compositors from the handlihg of the types, in fishmongers from 
the use of lead counters covered with brine.* In other cases, 
both in men anff animals, it is traced to the use of drinking water 
contained in leaden pipes or cisterns, under the circumstances 
presently to be mentioned. In the several employments just 
mentioned, lead finds its way into the system either by the skin, 
the lungs, or the stomach. ^ 

The chief practical rule for the prevention of disease consists in 
the strict enforcement (ff cleanliness. A great amount of diseaso 
has been prevented by the substitution of moist for dry grinding. 

A blue line on the gums at the margin of the teeth affords a 
valuable indication of lead poisoning. It is rarely absent where 
* lhave witnessed two or three coses among this class of tradesmen. (G.) 
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marked symptoms of poisoning are present, and it exists in many 
cases in which it is not possible to ascertain the channel by which 
the lead has entered into the system. 

Post-mortem Jppearances.-^\n a case of acnto poisoning by 
Goulard's extract, the lower end of the gullet, the whole stomach 
and duodenum, part of the jejunum, and the ascending and trans- 
verse colon were greatly inflamed, and the villous coat of the 
stomach appeared as if macerated. The stoinach contained six 
ounces of a reddish-brown fluid which had a sweetish, styptic, 
metallic taste, exhaled thef^our of vinegar while evaporating, 
and yielded globules of lead whed this dry residue was subjected 
to tile process of reduction;'^ (Chrlstison.) 

In colica pictnnum thdre are no constant morbid appearances 
beyond an unusual constriction of the large intestines. In lead 
pnlsy the affected muscles are found pale and flaccid, and when 
the disease has been of long continuance they resemble white 
fibrous tissue. Kussmaul and Maier have described as the result 
of long-continued poisoning by lead an atrophic condition of the 
mucous membrane of the intestines and degeneration of the 
muscular layers. Hypertrophy of the connective tissue and 
degeneration of the nervous tissue have been observed in the 
ganglia of tlie sympathetic. 

The mode in which lead acts has been the subject of much in- 
vestigation, and is not as yet satisfactorily deteVinined. According 
to Henlc the symptojus are primarily due to the direct action of 
lead on the non-voluntary muscular fibres, especially of the blood 
vessels, \vhich are irritated to^ strong contraction. The most 
recent investigator (Ileubel) is of opinion that lead acts primarily 
on the nervous system. The special ullection of the extensor 
iiinsclcs seen in “ dropped wrist" is not satisfactorily explained. 
Lead is deposited in all the organs of the body, the liver and 
brain yielding more than the muscles? (Ileubel.) 

Treaimeul . — 'Ihe antidotes to the salts of lead are the soluble 
alkaline or earthy sulphates, of which the sulphate of magnesia 
is to be preferred, 'fliesc should be freely administered, dis- 
solved, or suspended in water. If vomiting is absent, it may bo 
excited by emetics of sulphate of zinc, and encouraged by copious 
drauglijis of warm water ; or the stomach-pump may be used. 
Milk and w'hite of eggs may be given with advantage. When 
the pains are severe, and the bowds costive, opium, combined 
with aperients, and copious injections of warm water, afford relief. 
The rest of the treatment is that proper to the irritant poisons. 

In consequence of the extensive use of lead in pipes and 
cisterns for conveying and holding water, and the ill effects 
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which may result from the action of the water upon it, it is 
important to examine the circumslances under which that action 
takes place. This subject has been carefully investigated by 
Drs. Christison, Taylor, and Miller. The principal results of their 
inquiries may be briefly stated as follows : — 

The contact of air and water with the metal leads to the 
formation of an oxide which is dissolved in the water. The 
solution absorbs (Utrbonic acid from the air, and the resulting 
oxycarbonate is deposited in silky scales. A fresh portion of oxide 
is formed and dissolved, and a fresh crop of crystals deposited ; 
and in this way the metal is rapidly corroded. The free access 
of air is essential to these changes, for distilled water deprived of 
its gases by boiling, and excluded from the air, has no action on 
lend. The action of air and water on lead is very rapid when 
the water is pure. Thus distilled water, or very soft water, or 
rain water collected in the open country, left in contact with pure 
lead, with the free access of air, causes a very rapid corrosion of 
the metal ; but the rain water collected from the roofs of houses 
in large towns, in consequence of the impurities which it dissolves, 
has little or no action on lead. 

On the other hand, the action of, w^ater on lead is greatly 
modified by the presence of saline substances, even in the small 
quantity of three or four grains to the gallon. The chlorides 
and nitrates promote corrosion ; but the sulphates, phosphates, 
and carbonates obviate it. Bicarbonate of lime is a very cflectual 
j)reservative ; and to its presence many springs owe their pro- 
perty of not acting on lead. Sulphate of lime, in so small a 
quantity as one part in 5000, also alibrds complete protection. 
Some kinds of river w'ater, as that of the Thames, contain suffi- 
cient saline matter to render the use of lead perfectly safe. The 
same remark applies to most spring waters. But the waters of 
some rivers and springs are so destitute of saline matters as to 
act powerfully on lead. It must, however, never be forgotten 
that carbonic acid, if present in the water, will completely 
counteract the preservative effect of the salts above mentioned. 
It is better, therefore, to forego the use of lead for cisterns and 
water-pipes. Slate should be used for cisterns, and iron, earthen- 
ware, or glass for pipes. 

It may be stated, then, as a general result, that the action 
of water on lead, and the consequent danger of conveying and 
preserving it in pipes or cisterns made of that material, varies 
directly as the purity of the water. It follows that we may 
render the use of lead for such purposes perfectly safe by the 
artificial admixture of saline matter with the purer kinds of water. 
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Sulphuric acid, by forming an insoluble sulphate of lead, is also 
an efficient protection. The use of lead is attended with most 
danger when it is employed to collect or preserve rain or snow- 
water, or spring water of unusual purity ; and the danger is in- 
creased by the use of leaden lids to cisterns, the pare water rising 
by a natural prcxress of distillation, and C(dlecting on the lid. 

There is another cause which greatly fiicilitates the action of 
water on lead, and may neutralize the preservative effects of 
saline matter, and be even intensified by its presence — namely, 
the galvanic action excited by the oemtimt of some other metal, or 
metallic solder, with/^e lead. 

Vegetable adds and bubstances dissolve lead ; bence the 
danger of keeping asoelcent fruits or liquors, or fatty matters, in 
vessels made of the metal, or glazed with the oxide. Sour milk, 
cider, wine, and rum have acquired poisonous properties in this 
way. Shot used for cleaning wine-bottles, and carelessly left in 
them, have impregnated the wine with lead. 

For the elimination of lead from the system it is usual to 
prescribe iodide of potassium in doses of five or ten grains three 
times a day. Sulphate of magnesia may be advantageously com- 
bined with it. 


V. COPPER AND ITS PREPARATIONS. 

Poisoning with the salts of copper is very rare. Among the 
643 cases of poisoning in England and Wales in 1837-8, not one 
was due to tliis cause, iit)r is the poison specitied in the Uegistrar- 
Generars list of the causes of violent dciith in the five years 
1852-56. In eonsoquence of the marked colour of all the salts 
of copper, they are not likely to be taken accidentally, and they 
are ill adapted to the purposes of the murderer. They are, how- 
ever, occasionally taken by the suicide. The use of copper uten- 
sils in cookery sometiiues leads to the accidental admixture of 
poisonous salts of copper with food ; and the sulphate of copper 
has been improperly employed to promote the fermentation of 
dough, to decolorize sugar, and to give a green colour to pickles. 
The arseuite or aceto-arsenite of copper is also largely used in the 
arts. (See Arsenic, p. 476.) 

Metallic copper is not poisonous, but as it readily oxidizes and 
combines witli acids, it cannot be swallowed with impunity. Very 
ixgurious consequences have accordingly been produced by suck- 
ing copper coin ; and when minutely divided and used in print- 
ing proc^esses, it appears to act as a poison. 

Copper in the form of oxid^ and in union with acids, is in 
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common use in the arts. The hydrated peroxide, the carbonate, 
the Bulphate, and the acetates, must be brietiy noticed. 

Tfie Hydrated Peroxide . — This is met with as mineral green 
and as verditer. Mineral green formerly consisted of arsenite 
of copper, but is now formed by a combination of the hydrated 
peroxide with pure littte or chalk, potash, and alumina. Verditer 
consists of the same constituents in different proportion. 

The anhydrous peroxide of copper is a brownish black powder 
which is readily dis^lved by nitric acid, the solution assuming 
on the addition oi ammonia in excess, a deep blue colour. The 
hydrated peroxide of copper may be procured by adding liquor 
potasseo to a solution of any of the soluble salts of the metal. 

As none of the salts of copper assume the importance of 
arseuious acid or corrosive sublimate, it will suihee to consider 
the tests for copper generally, and then to describe and distin- 
guish from each other those salts which arc in common use. 

Tests . — The salts of copper are distinguished from most other 
substances by being either blue or green. Sulphate of iron and 
the salts of nickel are also green, and will, therefore, have to be 
distinguished from the green salts of copper. In very dilute 
solutions the colour of the salts of copper disapi)ear8, or is so 
masked as to aflbrd no clue to the nature of the substance with 
which we have to deal. On the supposition that we have no clue 
to the contents of .the solution, we first test the liquid with sul- 
phuretted hydrogen, which occasions a deep brown or black pre- 
cipitate. Sulphide of ammonium yields the same precipitate. 
On adding liquor amraoniaj to the solution, the hydrated peroxide 
is first thrown down, but is redissolved on the addition of 
ammonia in excess, the resulting liquid having the characteristic 
deep blue colour of the hydrated peroxide. 

The salts of copper in solution may be further identihed by the 
following tests : — 1. Ferrocyanide of potassium yields a fine hair- 
brown gelatinous precipitate ; 2. Polished iron (a needle sus- 
pended by a thread) placed in the solution is soon coated with a 
thin film of the metal; B. A drop of the solution placed on 
platinum foil, slightly acidulated, and touched with a strip of 
zinc, yields the same metallic deposit ; 4. If a minute fi'agment 
of zinc is placed in a drop of a solution of a salt of copper on a 
flat surface of glass, the copper is deposited in an arborescent 
form ; and distinguished by its colour. 

Some of the salts of copper may have to be distinguished from 
each other. 

Carbonate of Copper (natural verdigris).— This is the greenish 
coating formed on the surface of copper and its alloys by the 
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action of air and water. It is readily diatinguished by effer- 
vescing with acids. The reactions of the base are those of other 
salts of copper. 

Sulphate of Copper (blue vitriol, blue-stone, Roman vitriol). 
— Tlie base may be detected by the tests already described. 
By adding a few drops of liquor ammoniffi, and a solution of 
arscnious acid, green arsenite of copper is thrown down. Tlie 
acid in combination is shown to bC sulphuric by the nitric acid 
and nitrate of baryta test. 

Suhacetate of Copper (artificial ^di^fs). — The term artificial 
verdigris is applied ^ther to the umnix^ suhacetate, or to a 
combination of thli'^^th the neutral acetate and carbonate. 
Its colour accordingly ^Viikries, being sometimes blue, sometimes 
green. The suhacetate is known by the effect of heat. When 
heated in a test-tube by the flume of a spirit-lamp part of the 
acetic acid is given ofi*; and the remainder being decomposed, 
supplies carbon to deoxidize the copper ; so that a film of metal 
is left on the side of the tube. Acetic acid is also disengaged 
when the salt is boiled with dilute sulphuric acid. 

Nitrate of Copper. — Tins consists of deliquescent blue crystals. 
The acid in combination may he detected by the absence of a 
precipitate with nitrate of baryta, and with nitrate of silver ; and 
by the ruddy fumes of nitrous acid gas evolved on boiling the 
crystals with tin filings in a few drops of distilled water. By 
adding liquor potassac to the solution, nitrate of potash is formed, 
which may he idontilied by appropriate tests (p. 423). 

Chloride of Coptper. — There is a bright green, soluble, deli- 
quescent chloride, and a white insoluble subchloride of copper. 
An oxychloride is known as Brunswick Green. 

The tests for the base are the same as for other salts of copper. 
The hydrochloric acid in combination may he detected, in the case 
of the soluble chloride, by the addition of nitrate of silver. The 
insoluble suhchloride must be converted into a soluble salt for the 
purposes of examination, 

Arsenite of Copper . — See the chapter on Arsenic (p. 476). 

Copper in Organic Solutions of copper are decom- 

posed by several of the common contents of the stomach — such 
as albumen, fibrin, milk, tea, coffee, &c., and by the mucous 
membrane of the stomach, the suboxide being thrown down. As 
the salt of copper is not always completely decomposed, it may 
often be obtained in suflicient quantity for analysis by boiling 
with distilled water and passing the solution through a filter. 
The insoluble substances must be reserved for further examina- 
tion. By slightly acidulating the liquid, and then passing through 
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it a stream of sulphnretted hydrogen, tlie brownish-black sulphide 
is thrown down. This must be collected, washed, and dried ; and 
incinerated in a glass tube, so as to free it from adherent organic 
matter. The sulphide may now be converted into sulphate by 
treating it with a few drops of nitric acid. The solution strikes 
the usual deep blue colour with an excess of ammonia. 

If copper is not by this means detected in the liquid which has 
passed the filter, the insoluble substances which remain on the 
filter, or are contained in the stomach, must be dried and heated 
to redness in a ci^uoible, till they are completely charred. The 
residue contains metallic copper, and . must be gently heated in 
equal parts of nitric acid and water. - titrate of copper is thus 
formed, which may be identified by the usual tests. 

Copper has been detected in the solid organs of the body, but 
more rarely in the secretions, in cases of poisoning by its salts. 
Hut it has been asserted to be a normal constituent of the animal 
frame, and of several vegetable substances used as food. M. Bou- 
tigny has traced it to the manure used in raising those sub- 
stances. Its presence as a natural constituent of the human 
body, has, however, been rendered doubtful by the negative 
results of experiments performed by Christison and Chevreul. 
As the quantity of copper existing naturally in animal and 
vegetable substances docs not exceed in any case one part in 
120,000, and is in some instances so little as one part in 1,500,000, 
it can give rise to no fallacy even where large portions of the 
solid contents of the stomach or of the body itself are submitted 
to analysis. 

Quantitative Analysis . — Use for this purpose the precipitated 
sulphide, digest it in nitric acid, and precipitate the oxide from 
the solution by potash. One hundred parts of the black oxidi? 
correspond to 312 of crystallized sulphate. 

SYMPTOMS, POST-MORTEM APPEARANCES, AND TREATMENT. 

Symptoms . — The symptoms set in from a quarter to half an 
hour after swallowing the poison, with pains in the abdomen re- 
sembling colic, nausea, eructations, vomiting of matters of a bluish 
or green colour, purging and cramps. Nervous symptoms, such 
as convulsions, palsy, tetanus, and insensibility, have been present 
in different cases. As in poisoning by arsenic and mercury, the 
symptoms are variously grouped in different cases. One symptom 
of frequent occurrence is jaundice. 

PosUmortem Appearances . — The mucous membrane of the 
stomach and intestines has been found inflamed, ulcerated, 
thickened, and of a green colour, and in parts apparently gan- 
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grenous. The salt of copper sometimes adheres to the surface. 
I'hcse appearances occasionally extend to the gullet. The intes- 
tines have been found perforated. The skin is yellow. The other 
post-mortem appearances are not characteristic. 

Trealme.ni.T-'i\\<i ])roper antidotes are albumen, and iron 
filings. I ho first is to be preferred. The treatment consists in 
the free administration of the white of eg^, followed by mucila- 
ginous drinks. If vomiting is not present .the stomach-pump 
may be used. The rest of the treatment will vary with the 
symptoms. 

Fatal Bose , — In a case mentioned by Dr. Percival, convulsions 
were occasioned by two drachms of blue vitriol. 

Fatal The salts of coj^per have proved speedily fatal, 

A girl aged sixteen months died in four hours after swallowing 
several fragments of blue stone (Taylor). But death has taken 
place after long iritervala, such as 12, 13, 60, 72, and 78 hours.* 

Accidental Poisoning hy Copper.^ Serious and even fatal acci- 
dents have occurred from the use of copper vessels in cooking. 
The inmates of a monastery sullered severely from obstinate and 
severe colic, retching, aUd bilious vomiting, costivenoss, flatulence, 
burning pain in the pit of the stomach, in the kidneys and ex- 
tremities, and paralytic weakness in the arms. Gmelin traced 
these symptoms to the fact, “ that every vessel in the kitchen, the 
pots and pans, and even the milk pails and butter dishes for 
storing the butter, were made of copper.” Workers in copper 
suffer from catarrh of the mucous membrane with which copper, 
in the form of dust, comes in contact, viz., catarrh of the con- 
junctivw, bronchial irritation, anorexia and tendency to diarrhena. 
A line described by Corrigan as purple-red, and by Clapton as 
green, is sometimes observed at the edge of the gums. The hair 
becomes greenish, and occasionally the same colour has been ob- 
served in the perspiration.t 

The princii)al facts established in reference to the impregnation 
of various fluids and articles of food with coi)per, in consequence 

of being prepared or kept in copper vessels, are the following: 

Distilled water kept in contact with clean copper is not impreg- 
nated with it. Solutions of several saline matters, as common 
salt, alum, tiitrc, and Epsom salts, when heated in copper vessels, 
are found to contain the iwison. Acids, and fatty and oily matters, 
especially when rancid, act still more strongly upon them. One 

• MaschkarelateBa case (Wien. Med. Wochensch. No. 26, 1871) of suicidal 
poisoning by the sulphate, fatal in 3 days. Jaundice was a prominent symptom. 
This was attributed to fatty degeneration of the liver, as in arsenical and 
phosphorus poisoning, 
t * Med. Times and Gazette,* June, 1868. 
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general principle applies to all these substances — namely, that 
they may be boiled in clean vessels with comparative safety, but 
cannot be allowed to stand in them without danger. The contact 
of air with the moistened copper leads to the formation of the 
hydrated carbonate, which is dissolved by any acid that the sub- 
stance may happen to contain. As copper vessels cannot be safely 
used in cooking without precautioiis that are apt to be neglected, 
it would be well to let them fall into disuse. 

VI. ZINC, TIN, SILVER, jBlSMTTTH, CD HOME, AND 

THEIR PfiBPARATIONS. 

Zinc. — Two preparations of zinc require notice— tjio sulphate 
and chloride. . *>■ 

Sulphate of Zinc, White Vitriol, White Copperas , — This sub- 
stance is in common use as an emetic, but is unimportant as a 
poison. It is found in the form of colourless, or nearly colourlass, 
prismatic crystals, very soluble in water, anil of a styptic taste, 
it resembles oxalic acid and sulphate of magnesia. From the 
former it is distinguished by tests, for which see oxalic acid ; and 
from the latter by the addition of sulphuretted hydrogen or sul- 
phide of ammonium. The sulphate of zinc yields a white preci- 
pitate, but the sulphate of magnesia none. 

Sulphate of zinc in solution possesses the following properties 
1. It is precipitated as white sulphide by sulphuretted hydrogen 
and sulphide of ammonium, provided the solution does not contain 
an excess of acid. 2. Liquor ammonia} and the scsqiiicarbonatc 
throw dowui a white precipitate soluble in an excess of the preci- 
pitant. 3. Ferrocyanide of potassium causes a white precipitate. 
If the sulphate of zinc contains iron, the precipitates will not be 
a pure white. 

In Oryanic Sulphate of zinc is decomposed by albu- 

men and milk, wliich formw'ith the oxide an insoluble compound; 
and also by substances containing tannin. The first step of the 
process consists in acidulating with acetic acid, whicii dissolves 
any oxide that may bo thrown down in union with animal 
matters. The mixture must then be filtered, and sulphide of 
ammonium added. A white sulphide is thrown down, which 
must be washed, collected, dried, and heated to redness in a glass 
tube. The residue is then to be acted on by strong nitric acid, 
which dissolves the zinc ; and the acid solution, being neutralized 
by carbonate of ammonia, is ready for the application of the tests. 
The carbonate of zinc which results from this decomposition 
becomes yellow when heated, and white again on cooling. It is 
re-dissolved by excess of the precipitant. 
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Symptoms. — Sulphate of zinc has a disagreeable bitter taste, 
and causes, in large doses, dryness of the throat, thirst, vomiting, 
purging, and pain of the abdomen. In consequence of its strong 
emetic properties, it is, in most cases, soon rejected from the 
stomach ; but in a ease reported by Dr. Gibb, in which 67 grains 
contained in a lotion, were swallowed by an adult female, there 
was no vomiting, and some difficulty in relieving the stomach by 
emetics. It lias been administered medicinally in doses of two 
scruples three times a day for several weeks, without injurious 
consequences. (Dr. Babington.) 

The TusL-mortem Appearances are those of simple inflamma- 
tion of the mucous membrane of the stomach and intestines, 

TreaUneni. — A dilute solution of carbonate of potash or soda 
as an antidote, followed by the free administration of milk, of the 
white of egg in large quantity, and of liquids containing tannin, 
such as ten, and decoctions of oak or Peruvian bark. The rest of 
the treatment is that common to the irritant poisons. 

Chloride of Zinc. — A concentrated aqueous solution of this 
substance (about 200 gniins to the ounce) is the disinfectant 
known ns “ llurnetPs Fluid.” It is a strong corrosive poison ; 
and jiroduces the symjitoms and post-moi tern appearances common 
to the class of corrosives ; sometimes wdth the addition of nervous 
syinjitoms. It has more than once jiroved fatal, and death has 
oc(-*urred in ns little as four hours. 

Tjn. — Chlorides of Tin. — There arc tw'o chlorides of tin, the 
protochloride and the jiercliloridc, in the form of yellowish- white 
acicular crystals. A mixture of these two salts in solution is 
known as dyers' spirit. These are the only preparations of tin 
which require notice. 

JVaAv. -The protochloride has the following properties:-— 
1. Sulphuretted hydrogen throws 
down a precipitate of a dark ehoco- 
late colour ; also the sulphide of am- 
monium, the precipitate being soluble 
in excess of the reagent. 2. The 
bichloride of mercury gives a grey 
precipitate of finely divided mer- 
cury. 3. Chloride of gold gives a 
deep purple precipitate (the purple of 
Cassius). 4. A fragment of zinc 
placed in a drop of the solution 
throw’s dowm tne metal in an arborescent form, characterized 
though not distinguished, by the rectangular arrangements of the 
branches (fig. 99). One grain of the protochloride in two ounces 
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of distilled water gives characteristic results. The acid is detected 
by the white precipitate, insoluble in nitric acid, thrown down by 
nitrate of silver. 

The perehloride is precipitated yellow by sulphuretted hydro- 
gen, and sulphide of ammonium, the precipitate being soluble in 
an excess of the sulphide. In colour, therefore, the precipitated 
sulpliide resembles the sulphides of arsenic and of cadmium. It 
difters from the former in being insoluble in ammonia, and from 
the latter in being insoluble in hydrochloric acid. Corrosive sub- 
limate and chloride of gold give no precipitate with the per- 
chloride. The acid of the salt is detected by nitrate of silver. 

'I'hc salts of tin produce the common symptoms of irritant 
poisoning, which must he met by the free use of albumen or milk, 
and of diluents. Emetics, or the stomach-pump may be em- 
ployed if necessary. 

Silver. — Nitrate of Silver (Lunar Caustic). — This substance 
occurs in the form of tabular crystals, or fused into small cylin- 
ders. It has the following properties : It is very soluble in 
distilled water. Its solution has an acid reaction, and a strong 
styptic, metallic taste. It is a very powerful corrosive ; and, 
when mixed with organic matter, is blackened by light. The 
base is detected by the following tests : — 1. Sulphuretted hydrogen 
or sulphide of ammonium yields a black precipitate. 2, Liquor 
ammonia) throws down the brown oxide, which is dissolved by the 
precipitant in excess. 3. Hydrochloric acid yields a white clotted 
precipitate, the chloride of silver, which is insoluble in nitric acid, 
and when heated on platinum-foil fuses into a horny mass. 4. On 
adding to tlie solution liquor 
ammonia), until the brown oxide is 
redissolved, and then arsenious acid, 
the yellow arsenite of silver is 
throw'n down. 5. A strip of copper 
introduced into the solution is 
speedily coated with silver. 6. If 
a minute fragment of zinc is placed 
in a drop of the solution, the me- 
tallic silver is deposited in an ar- 
borescent form (fig. 100), This 
test is very delicate, a distinct tree (generally in the shaj)e of 
the shaded figure) being obtained from a grain in eight ounces 
of water. The acid is detected by adding to the filtered liquid 
remaining after the application of the tests, carbonate of potash, 
when nitrate of potash is formed. 

Poisoning by nitrate of silver is a rare occurrence. Scatter- 
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good (Brit. Med, Journ., 1871, p. 527) relates a case in which 
latal poisoning resulted from the accidental slipping of a piece of 
caustic down the throat of a child aged 15 months. The piece 
was about J of an inch in length. Vomiting of the contents 
of the stomach almost immediately ensued. Chloride of sodium 
was administered, hut repeated vomiting and convulsions 
occurred during the first two hours. Then followed diarrhoea. 
Collapse came on, and death occurred in violent convulsions, six 
hours after the poison had been swallowed. 

Post-mortem Appearances, — The principal effects observed 
were erosions of the oesophagus, and of the stomach along the 
greater curvature, and similar phenomena in the duodenum 
and upper part of the jejunum. Particles of the curdy chloride 
of silver adhered to the surface of the mucous membrane. The 
nitrate had been entirely decomiKwcd. 

The treatment consists in chunjging the soluble nitrate of silver 
to the insoluble chloride, by the free use of a solution of common 
salt. 

Iron. — The sulphate of iron (green vitriol, copperas) and the 
chloride, or muriate, of iron possess sufficiently active properties 
to entitle them to rank as poisons. The base may be detected 
by the following tests : — 1. Sulphuretted hydrogen gives no 
j)recipitate, but the 8ulj)hide of ammonium throws down a black 
sulphide. 2. InfuSion of gulls also gives a 'black precipitate. 
3. Fcrrocyanide of potassium throws down a bine precipitate, 
which deepens by exposure to the air. 4. Sulphocyanide of 
potassium gives a deej) blood-red precipitate. The acid in com- 
bination in the suljdiatc and muriate, respectively, may be de- 
tected by the nitrate of baryta and nitrate of silver tests. 

The sulphate of iron, and the chloride in the form of tincture, 
have both proved fatad, and have in one or two other instances 
produced severe effects. The symptoms and post-mortem appear- 
ances in one case of poisoning "by the tincture recorded by 
Christison, were those of a strong irritant. The treatment would 
consist in the free use of emetics and diluents. 

Bismuth. — Trisniirate^ subnitrate^ or nitrate of B'lsmuth,^ 
This substance has proved fatal in a large dose, with the symp- 
toms and post-mortem appearances proper to irritant poisoning. 
It is found in the form of a white, insoluble powder, which is 
blackened by sulphuretted hydrogen, and sulphide of ammonium. 
It is soluble in nitric acid, but it is again thrown down when 
the solution is largely diluted with water. The solution re- 
sembles that of the salts of lead in being precipitated white by 
liquor ammonite and liquor potassa^ but differs from it inasmuch 
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as it gives no precipitate with (iilute sulphuric acid. It gives a 
deep-brown precipitate with iodide of potassium. 

Chkome.-" Two salts of chrome — the neutral chromate, and 
the bichromate of potash — arc manufactured on a lai ge scale and 
extensively used as dyes. The ch/tomaie of potash has a bright 
yellow colour, and disagreeable bitter taste. It is the common 
source of the other compounds of chrome, 'fhe bichromate of 
potash, known also as red chromate, is much used as a dye. It 
consists of deep orange-coloured crystals, of the form 
annexed, or as long flattened prisms. It is very so- 
luble, luid yields, according to quantity, a rich orange or 
a yellow solution, with an acid reaction. With the salts 
of lead it gives a yellow, and with those of silver a deep- 
rod precipitate. Experiments on animals show that it has 
the properties of a strong irritant poison ; and it has more than once 
proved fatal to man. In one case, conimunicated to Dr. Taylor by 
Mr. Wood of St. Ilartholomew’s Hospital, two drachms killed a 
woman in four hours, with symptoms of violent irritation, and 
the post-mortem appearances of a corrosive poison. The appro- 
priate treatment would be by diluents and demulcents. In 
solutions of moderate strength the bichromate assumes the forms 
shown in fig. 101. In dilute solutions (lox,) it takes on the 

Fig. 101. Fig. 102. 


arborescent form shown in fig. 102. The crystals from strong solu- 
tions are coarse square plates and flattened prisms, 'rhe crystalline 
form of the weaker solution is important, inasmuch as this solution 
constitutes a very valuable test for strychnia and some other 
alkaloids. 

Workmen engaged in the manufacture of the bichromate of 
potash suffer much from chronic sores on the hand, and occa-sion- 
ally on the feet and shoulders. The foundation for the sores is 
laid in some lesion of the sfkin, on which the poison acts as a 
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caustic, producing a tougli slough, followed by an ulcer with 
hardened cup-like border. Attacks of conjunctivitis are also of 
not uncommon occurrence, and more serious results occasionally 
follow from the introduction between th6 lids of the strong 
solution. I am indebted for this information to Dr. Eadie, of 
(llasgow. (G.) 

Thallium. — It will suffice to mention the salts of this metal 
as having been proved, by experiments on animals, to have a 
poisonous action. 



CHAPTER IX. 

NARCOTICS. 

OPIUM AND ITS PREPARATIONS. 

The inorganic 'poisom have Ixjen treated of in five successive 
chapters, the remainder of this work will be devoted to the 
organic poisons^ lx*ginnin<^ with the most important of their 
nuinhcr, opium. Of the 543 cases of poisoning investigated in 
tlie Coroner’s court in England and Wales, during 1837-38, 200 
were cases of poisoning by opium and its preparations, cither alone 
or in union with other poisons; 184 having been the number of 
eases of poisoning by arsenic. Of these 200 cases, 42 wer(5 by opium, 
133 by laudanum, 21 by other preparations containing opium, 2 
by acetate of morphia, and 2 by laudanum and prussic acid, and 
laudanum and arpiafortis respectively : Ot of the 200 occurred in 
children, the remainder in adults; and of these 04, 41, or a fifth 
of all the cases, were from over-doses of cordials or medicines, 
given to infants and young children by mothers or nurses. 

Since the years 1837-38, in consequence partly of the legal 
enactment restricting the sale of arsenic, partly of the increased 
knowledge of the properties of other poisons, opium and its pre- 
parations, which then figured us four in eleven of all the recorded 
jwisons, constituted on the average of the five years 1852-55 
more than one-half. The annual average of deaths by ascertained 
poisons being 268, no less than 141 were attributed to opium and 
its preparations (opium 34, laudanum 89, Godfrey’s cordial 16, 
morphia 2), while prussic acid and its compounds accounted for 
34 deaths, and arsenic and its preparations for only 27 deaths. 

In these five years, 1852-56, the ages of the victims were 
ascertained in 377 instances ; and it was found that 170, or nearly 
half, occurred in infants under one year of age, and 203 in children 
under five yc*ars old. Only one murder and one manslaughter 
(by laudanum) are reported in the whole five years. Rut opium 
and its preparations, and laudanum especially, are sometiines 
given to facilitate the commission of other crimes, such as theft 
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and rape; the taste and colour being generally concealed in brandy 
or coffee, and the sense of taste deadened by intoxicating liquors. 
The capsules of the Papaver somniferum (white, or garden 
poppy) (fig. 105) furnish several pre- 
Pig. 103. parations to the llritish Pharmacopoeia 

— a decoction for external use, a syrup 
given chiefly to infants, and an aqueous 
extract (oxtractum papaveris), in addi- 
’ tion to the inspissated juice known as 

y optutn«, A decoction of the capsules, or 

^ P^Wy heads, not authorized by the 

1 Pharmacopoeia, is sometimes given to 

I ® ’ infants with fatal eflect. As the seeds 

J from the capsule have been found in 

the stomach, and ah the seeds taken by 
bJlM themselves are alleged 

to have proved fatal in 
some instances abroad, i | 

# • grain. Some are white, ! J 

others grey. 

Opium, the inspissated juice of the unripe capsules, has the 
following familiar proi)erties It is of a reddish-brown colour, of 
a strong ami peculiar odour, and has a bitter and rather acrid 
taste. Different specimens of the drug vary in physical proper- 
ties, and in activity, with the place and year of growth, the 
maturity of the capsules, the greater or less care liestowed on the 
manufacture, and the presence or absence of adulteration. The 
drug consists of a number of distinct principles combined with a 
peculiar acid, and mixed with resin and extractive matter. 
These principles are dissolved by water at ordinary temi)eratures, 
by alcohol, and by mineral and vegetable acids. 

The preparations of opium in the British Pharmacopoeia are 
The tincture, or Laudanum, which contains one grain in about 
fifteen minims; the aramoniated tincture (five grains to the 
ounce) ; the compound tincture of camphor, or Paregoric (one 
grain in thO half ounce); the extract and* liquid extract of 
opium ; the compound powder, of which one- tenth part is opium ; 
the confection (about one grain in forty) ; the compound ipeca- 
cuanha, or Dover's powder (one grain in ten) ; the aromatic 
powder of chalk and opium (one grain in forty); and the com- 
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pound kino powder (one grain in twenty) ; the compound soap 
pill (one part in five); the lead and opium pill (one part in 
eight) ; the ipecacuanha and squill pill (one part in sixteen and a 
half); and the opium lozenges, which have grain of the 
extract in each. The vinum opii (twenty-two grains of the 
extract to the ounce) ; the enema opii (thirty drops of the tinc- 
ture in 50 of starch); the emplastrum opii (one in ten); the 
unguentum gallao c. opio (gr. thirty- two to ’^j) ; complete the 
long list of pliarmacopoeial preparations which contain opium. 

The black drop said to contain two, three, or four times as 
much opium as the tincture, and Battley’s liquor oj)ii sedativus, 
of which twenty drops are said to be equal to thirty of laudanum, 
are also in common use. The first is made with verjuice and 
aromatics, the second is believed to be an aqueous solution. 
Godfrey's cordial, Dalby’s carminative, children's quietness, and 
several mixtures improperly given to children to procure sleep, 
contain laudanum, in variable quantity, as their chief ingredient, 
in combination with syrups, stomachics, and magnesia. 

Opium contains several active principles. Morphia, narco- 
tine, narceine, ineconino or opianyl, thebain or ])aramorphia, 
codeine, papaverine, and cryi)toj)ia, have been separated ; but the 
most important, in a medico-legal point of view, are morphia and 
meconic acid, combined in opium as a meconate of morphia. 
Opium may be recognised by the reactions of these two sub- 
stances, as well us by its odour and other physical properties. 

The morphia and meconic acid are extracted and separated by 
the following process ; — The opium is infused in successive por- 
tions of cold water. This aqueous solution, holding the active 
principles of the drug dissolved, is boiled with magnesia, which 
combines with the meconic acid and carries down with it the 
active principles. This mixed precipitate is washed and dried, 
and boiled with proof spirit, which dissolves the narcotine and 
the resin, leaving the morphia and meconate of magnesia be- 
hind. 

To separate the morphia the precipitate is boiled in strong 
alcohol, which dissolves it mixed with some resin. From this 
solution the morphia may be obtained pure by repeated crystal- 
lization. 

To separate the meconic acid^ the impure meconate of mag- 
nesia is boiled ii#dilute sulphuric acid, and the mixture partially 
evaporated. The sediment that falls on cooling is dissolved in 
w^ater, and acetate of lead added. A meconate of lead is thus 
formed, whi(;h' is washed and suspended in water, and a stream 
of sulphuretted hydrogen gas transmitted through it. Sulphide 
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of lead is thrown down, and meconic acid left in solntion ; and on 
evaporation, impure scaly crystals of the acid are obtained. 

TESTS FOB MOBPHIA AND MECONIC ACID. 

Morphia (Vrajperties) i — 1. It is sold as a white powder, 
or as crystals, which are generally more 
or less discoloured by resin ; but when 
quite pure are colourless. They are six- 
sided prisms (fig. 105); and crystals, or 
the fragments of crystals, of this shape 
may be recognised in good specimens of 
the alkaloid. When thrown down from 
a solution of one of its salts the acetate) by exposure to 
the vapours of ammonia, it assumes the forms shown in fig. 

106. 2. They have a bitter 

taste, but no odour. 3. When 
heated on platinum foil, they melt 
into a yellow oily liquid, burn like a 
resin, leaving a carbonaceous depo- 
sit of a semi-crystalline appear- 
ance, and giving out ammonia. 4. 
IMicn lieated on a porcelain slab, 
they yield a crystalline sublimate 
presently to be described. 5. They 
are very sparingly soluble in water, 
but more soluble in ether, and still 
more so in alcohol ; soluble also in 
the caustic alkalies, and iii the mi- 
neral and vegetable acids, combined with wliich they are used in 
medicine. 6. Their solution has a slight alkaline reaction. 7. 
In common with otlier alkaloids, morphia is precipitated from 
its solutions by tannin. 

Tests , — These are best applied to morphia in substance. When, 
therefore, the alkaloid is presented to us in the solutions of its 
salts, it is convenient to expose drops of the solution on glass 
disks, or porcelain slabs, to the vapours of ammonia, so as to get 
deposits of the alkaloid itself. 

1. In substance , — If we have reason to believe that a white 
powder, or a colourless or straw-coloured crystal, belongs to the 
class of alkaloids, we confirm the suspicion heating it on a 
clean slab of white porcelain, with glass disk superimposed 
(fig. 50, p. 405). The substance darkens, melts, smokes, deposits 
a black stain, and yields a sublimate presently to be described. 
Tlie powder or crystal is therefore probably an alkaloid. If, now 
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we placse a small quantity of the powder on a clean por<?blain 
slab, and dissolve it in a drop of strontj sulphuric acid, it under- 
goes no change of colour, but turns light brown when warmed, 
and dark brown when heated. If the heat is continued the 
liquid becomes almost black, and gives off an abundant irritating 
vapour, having an 'odour as of singeing. This reaction confirms 
the effect of lieat, and we now prove the powder to be morphia 
by the following tests, applied as before on a clean slab of white 
porcelain : — 1. Nitric acid, 2. PerniHriate of iron. 3. Iodic 
acid and starch. 4. Sulphuric acid and bichromate of potash. 

1. Nitric Acid. — This acid dropped on the alkaloid changes it 
to a rich orange colour, and dissolves it with effervescence, and 
the production of ruddy fumes of nitrous acid. 

2. Fermuriate of Iron. — This test (which should be neutral) 
strikes with the powder a rich indigo-blue, turning to green when 
added in excess. 

3. Iodic Acid and Starch. — Dissolve a small quantity of the 
acid in a drop of cold freshly-made starch, place it on tlie white 
slab, and introduce the powder or crystal. Iodine is set free, and 
produces the characteristic blue iodide of farina. 

4. Sulphuric Acid and liichromate of Potash. — Cold strong 
sulphuric; acid added to morphia, produces, as just stated, little 
or no effect ; but on adding a solution of bichromate of potash, 
the mixture assumes a rich brown tint, passing rapidly to green, 
due to the reduction of the oxide of chromium. 

These four tests arc delicate and characteristic, and, both 
separately and collectively, conclusive of the presence of mor- 
phia. 

Suhlimates of Morphia. — Morphia sublimes at the high tem- 
Fifc'. 107. Fig. 109. 




peraturc of 330°, melts when the heat is raised to 340°, and still 
continues to yield sublimates till it is reduced to a black spot of 
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carben. The sublimate often assumes tbe form of white circular 
spots, obviously crystalline (fig. 108), and displaying under tbe 
microscope foliated curved lines as in fig. 107. But when the 
temperature of the glass disk approaches that Of the surface of 
porcelain, the sublimates consist of prismatic crystals, distinct or 
grouped as in fig. 106. At lower temperatures they are made up 
of distinct striated globules or wate«^ patterns, and sometimes 
they contain dark feathery crystals. The striated globules are 
showu in fig. 108. The best results are obtained with quantities 
of the alkaloid pot exceeding thp one-hundredth of a grain, which 
will yield many successive sublimates characteristic in their form 
and reactions. These, whatever Shape they assume, are highly 
soluble in several reagents, and yield with them crystals of very 
beautiful and characteristic forms. 

The figures annexed represent four of these forms. Fig. 109 
shows n marginal group of needles from a sublimate treated with 


Fiif. 100. Fipr. 110. 
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dilute hydrochloric acid (^V))* shows tbe reaction with 

spirits of wine ; fig. Ill that with liq. ammoniiu, and fig. 112 





the winged (fly like) crystals often resulting from the treatment 
of an amorphous sublimate with distilled water. These reactions 
should be watched as they occur under the microscope. They 
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are almost always quick in showing themselves^ and arc some- 
times instantaneous. 

Meconio Acid. — This consists of scaly crystals, which when 
impure are dusky red, when purer a pale yellow; when quite 
pure, colourless. Under the microscope they are seen as mottled 
plates of various sizes, shales, and thickness. They are soluble 
in water, and the solution lias a strong acid reaction. When 
heated on white porcelain they readily melt, and assume the 
form of coarse white plates, and under a greater heat darken, 
smoke, and melt, yielding a white amorphous sublimate, and 
leaving a scantj' black deposit. The acid is thrown down from 
its solutions by acetate of lead as a white meconate, insoluble in 
acetic acid. This substance is not poisonous. The only test of 
any value for meconic acid, whether in crystals or in solution, is 
also one of the tests for morphia, viz. ; — 

Perchloride of Iron . — This strikes with meconic acid an in- 
tense cherry -red colour, discharged by solution of i)rotochloridc of 
tin, but not by the dilute mineral acids, or by the solutions of 
bichloride of mercury and chloride of gold. 

The test gives^ a similar reaction with sulphocyanido of potas- 
sium, with saliva whi<?h contains that salt, with common mustard 
in solution, and with the alkaline acetates ; but this fact does not 
constitute an objection to the test for meconic acid when obtained 
from a solution of qpiura, or from an organic fluid by the process 
now to be described. 

This test for meconic add strongly confirms the tests for 
morphia as evidence of the presence of opium in the liquid from 
which they were both obtained. 

Opium in Organic Mixtures . — The presence of opium in an 
organic mixture may be inferred from its yielding with nitric 
acid the orange colour due to the presence of morphia, and with 
perchloride of iron the red colour due to the meconic acid. These 
indications may he obtained by diluting the organic liquid till its 
colour is such as not to interfere with the reactions. 

The process for organic mixtures should obviously be one which 
separates both the alkaloid and the acid. A solution of opium itself 
may be regarded as a suspension of its active principles in an 
organic mixture; for opium, in addition to those principles, con- 
tains a large amount of resin and extractive matters. The pro- 
cess for the detection of the morphia and meconic acid in the 
contents of the stomach is as follow^s: — The solid matters, if 
any, are to be cut into small fragments, and well mixed with the 
liquid, distilled water being added if necessary. The mixture 
is then to bo acidulated with acetic acid, and treated with a 
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solution of ncotate of lead so long aa any precipitate falls. The 
liquid is then to be well shaken, and afle^ standing for a time, 
thrown on a wet filter. An impure meconate of lead remains on 
the filter, while the fluid part contains the morphia as acetate, 
with free acetate of lead. The precipitated impure meconate of 
lead, suspended in a little distilled water, is now treated with 
excess of sulphuretted hydrogen. Sulphide of lead is formed, and 
raeconic acid remains in solution.. This solution is changed to a 
dark red colour by perchloride of iron; and, being concentrated 
by evaporation, yields crystals meconic acid. The fluid part 
which contains the acetate of morphia !a next to be treated with 
sulphuretted hydrogen, and any lead it may contain thrown down 
as sulphide. The liquid must again be filtered, and being reduced 
by evaporation to the consistence of a syrup, is to be over-satu- 
rated with carbonate of potash, and shaken np with ether. The 
ethereal solution, on being drawn off, and allowed to evaporate, 
deposits crystals of morphia, which may be identified by its several 
tests. 

Though this method of procedure will often furnish satisfactory 
evidence both of morphia and meconic acid, it will sometimes 
fail. Indeed large quantities of the fluid preparations of opium 
may ho taken, and yet be detected neither by odour, taste, nor 
chemical tests, even when death takes place most rapidly; and it 
is now well understood that, in cases of poisoning with opium, 
the best methods of analysis yet known will often fail in procuring 
satisfactory evideiue, and sometimes fail to obtain any evidence 
at all, of the existciiee of the poison in the contents of the 
stomach. Even the odour has been absent in the liquor removed 
half an liour after an ounce and a half of laudanum had been 
taken on an empty stomach, and when present it may be so 
mixed up with other odours, that it cannot be recognised with 
certainty.* 

Professor Bloxam recommends that, in cases of poisoning by 
opium, we should test for one of its constituents, narcotiue, for 
which he gives the following test. If narcotine is dissolved in 
dilute hydrochloric aeiil, and a little solution of bromine be added, 
a yellow precipitate is thrown down, unless the solution is very 
dilute. On boiling tlie liquid tlio precipitate is dissolved; and, 
by gradually adding solution of bromine and boiling, a fine rose 
colour is produced, even in very dilute solutions. But excess of 
bromine destroys the colour. 


Brifrht’s * Reports of Medical Cases,* ii. 203. 
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SYMPTOMS, POST-MOETJSM APPEARANCES, AND TREATMENT. 

Sifmptoms, — Th^re, is so ranch difference in the sj'inptoms 
present in different cases of poieoning by opium, and at different 
stages of the action of the drug, that it is impossible to give the 
history of an average case of poisoning within the ordinary com- 
pass of a single description; ’ 

The symptoms due to a poisofions d(Me of opium, or its prepa- 
rations, are giddiness, drowsiness, and lUtlessness, followed by 
stupor, passing by degnses ia^^ state of complete insensibility. 
The patient lies as if in 'proipl&d sleep, breatliing slowly and 
almost imperceptibly, with eyes slmt, pupils contracted and in- 
sensible to light, pulse either very frequent, or full and slow, the 
skin warm and moist, and the face flashed. At first the patient 
can be easily roused by loud noises, sudden movements, or slight 
blows; but, in a more advanced stage, be is kept awake with 
great diflienlty, by violent shaking, loud speaking, tickling the 
nostrils, injecting water into the ear, or flecking the hands and 
feet with a towel ; and at length falls into a state of cijmplete 
coma, with stortor, slow and noisy resi)iration, a slow and full 
pulse, a j)alc* and ghastly countenance, cold and damp skin, and 
livid hands and lips. Nausea and vomiting are sometimes present 
from the first, hut in other cases they are among the early signs 
of recovery. When the patient is kept roused by being briskly 
moved about, he is subject to constant retching, even though no 
emetic has been used. The bowels are generally confined. In 
fatal cases detith may take place from apoplexy, in a state of col- 
lapse, from apuuia, in convulsions, or in a palsied state. In 
patients who recover, a long deep sleep, with a remarkably slow 
breathing (I have counted it in a female as low as 6 in the minute, 
while the pulse was upwards of 80,) (G.), is followed by a stage of 
painful nervous excitement, with headache, and distressing 
nausea. , ^ 

Occasional Symptoms. — Spontaneous vomiting, diarrhccav 
diuresis ; delirium, convulsions (most common in children), some- 
times alternating with stupor, lock-jaw, and tetanic spasms, 
paralysis, anesthesia, dilated pupils, or one pupil dilated, the other 
contracted, and the reflex function active and easily excited, 
though the patient is otherwise quite insensible. The pulse 
sometimes nearly natural in frequency and force ; in other cases 
full and quick, but this chiefly in the first stage. In the stage 
of insensibility, while the patient can still be roused, the pulse is 
generally full and slow, but towards the fatal termination it be- 
comes small, frequent, and irregular. The respiration is much 
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more uniformly affected than the pulse. Itching and dryness of 
the skin are also among the occasional symptoms. 

Anomalous Cases. — An absence of the usual narcotic symptoms, 
with sudden death. A long postponement of the symptoms. 
Recovery for a time; with fatal relapse. 

Diagnosis from Apoplexy, — The coma of opium poisoning may 
he confounded with that arising from cerebral haemorrhage, and 
the diagnosis from symptoms alone is not always easy, and, in some 
cases, may be said to be impossible. If the history of the case is 
known much less difficulty is experienced. Rut if a person is 
found lying ins(‘nsible, and there are no extraneous sources of in- 
formation, great care has to be exercised in forming an opinion. 
If the person can be roused the case is not one of cerebral 
hmmorrhage. The occurrence of one-sided convulsions or muscular 
spasms, or of hemiplegia, will indicate cerebral hsemoiThage. 
The pupils are usually but not always contracted in opium 
poisoning, and unequal in cerebral lueniorrbage. In some rare 
cases of opium poisoning the ))upil8 may be unequal, and in one 
form of cerebral hamiorrhage the j)upils are contracted. This 
occurs when the cllusion is into the Rons Varolii. In this con- 
dition there may be complete insensibility, contracted pupils, and 
total muscular tlaccidity, and no means of ascertaining wlicther a 
condition of paralysis exists. In such cases, diagnosis from 
symptoms alone is iin])()ssible, and other circupistantial evidence, 
or the evidence of ]H)st-mortcm examination is required before a 
trustworthy eonclusion can be arrived at. 

Posl-morlem Appearances. — These are neither constant nor 
w'ell-markcd. That most frequently observed is turgesceiice of 
the vessels of the brain, with or without serous ellusion under the 
arachnoid, into tlic ventricles, at the base, and around the 
spinal cord ; very rarely accompanied by extravasation of blood. 
The stomach and intestines are generally healthy. Lividity of 
skin, congestion of tlie lungs, a iluid state of the blood, and early 
putrefactioti are among the less constant appearances. 

First Appearance of ^ympiums, — 'I'he poison, when taken in 
large quantity, and in a huid state, may begin to act witliiu a 
few minutes, and coma may be fully formed in half an hour. 
Even when taken in the solid form, complete stupor has been 
present in as little as fifteen minutes. {Sometimes, however, the 
action of even a large dose ol’ the poison is postponed for half an 
hour, an hour, or an liour and a half; and cases are on record in 
which large quantities of the poison have not produced any serious 
effect till the lapse (d 3, 5, U, 10, and even IS hours. A curious 
case of this kind was published in the * Lancet,’ July 16, 1857, 
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by Dr. Gibbs. Twelve drachms of laudanum were spontaneously 
rejected from the stomach at the end of nine hours, without having 
given rise to any marked symptoms. The patient was a little 
exhausted, and the pupils were (rontracted. 

The action of the poison is more prompt when taken on an 
empty than on a full stomach ; when in a liquid state than when 
swallowed in the solid form ; when the patient remains still than 
when he takes <.*xercise immediately after swallowing the poison ; 
and it is probable that the action is postponed and diminished by 
spirituous liquors. 

Fatal Feriod. — Shortest, three-quarters of an hour. Gases of 
death in about Itco hours are not uncommon ; few cases arc i)ro- 
loiigfcd heyond iu'enty-four, and the average may be stated at 
iVom seven to tivelre hours. When a patient survives twelve 
hours there is good hoj)e of recovery. 

Fatal l)o,\e . — Smallest, about four giains. A quantity of the 
extract equivalent to four grains of 0 })ium has destroyed life. 
Enormous <]uantitics have been taken with impunity. In one 
instance recovery took place after no less tlian eight ounces. 

In very young children extremely small doses produce very 
marked cllects, and have proved fatal. An eighth of a grain of 
opiimi, or its equivalent, has killed an infant two days old, a 
sixth of a grain one of four, and anotlier of Uve days, a fifth of a 
giain one of three»days old, a thiid of a grain one of nine months, 
and anolher a few weeks old, a femrth of a grain a child of fourteen 
nuaiths, less than half a grain a child of four years and a half. 
Tuo dro])s of laudanum killed an infant. Severe symptoms have 
been produced by a single grain of Dover’s powder, containing a 
tenth of a grain of oj»iuiii. A child ot four months, and several 
iiil'aiits, have sullercd severely from (juantities of laudanum 
equivalent to the sixth of a grain of 0 })ium.* 

Death has happened, in the instances referred to, in intervals 
of time varyii g from 7 to 18 hours. As in the adult, so in infants 
and young childicn, recovery has taken place after considerable 
d().s(;s of ojiium. Jn a ease under my own observation a child of 
six months recovered from ten grains of Dover’s pouder. ((i.) 

There are some per.son8 on whom small doses of oj)ium and 
its pieparatioiis, through peculiarity of constitution, produce un- 
usually severe elleets. On the other band, the habit of taking 
opium lessens the etlect of the jjoison. 

Opium, like tobacco, may be ftken in constantly increasing 
doses with impunity. Thirty, and even one hundred grains, of 

* For details of such cases, with the particular preparations given see the 
standaul works on Toxicology. 
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solid opium are often taken in the day by opium-eaters; and 
l)c Quincey, the English opium-eater, brought himself to take 
nine ounces of laudanum, ecjuivalent to 333 grains of solid opium, 
in the day. Mr. Image, of Bury 8t. Edmund’s, has supplied us 
with the particulars of two cases that came under his obser- 
vation, in whi(!h the enormous quantity of sixteen ounces of 
laudanum ])er diem was consumed. Yet both these persons 
lived to an advanced age. There is scarcely a druggist in London 
who has not seen laudanum swallowed by the wineglassful; and 
I am informed that tlie Lascar beggars purchase half an ounce 
of opium a day, from which they procure a watery extract to 
smoke with tobacco, ((t.) 

Opium, thus taken habitually in large quantities, and for long 
periods, causes emaciation and loss of vigour, loss of appetite, and 
constipation, loss of mental vigour, severe neuralgic pains, prema- 
ture old age. and early death. Hobhouse describes the o])ium- 
eaters of Constantinople as “ pale, emaciated, and rickety, suiik 
into a profound stupor, or agitated by the grimaces of delirimn,” 
Mr. Madden and Dr. Oppenheim confirm this aeconnt. The 
former adds, that a regular oj)ium'Calor seldom lives beyond 
thirty years, if he (;omm(*nc(*s the practice eai ly ; and the latter 
tells us that such persons seldom atluin the age of 40. 

In the face of tliosi' statcnnuits, and of the extreme iinjiroba- 
bility tliat a liabit so unnatural should not alFoct the duration of 
life, it has becni denied that the practice of opium-eating tends to 
shorten it. Thoi’c* is no doubt that many persons who indulge in 
it (but in a less degree than in the cases referred to by Hobhouse, 
Madden, and Ojipenheim), live to a good age ; but it is probably 
with oj)iura as with sj)irits and tobacco : — those wlio indulge in 
them and live long would attain a much greater ago if their 
habits of life were other than they are.’*' 

Opiu]^ applied to the skin, and especially to an abraded surface, 
or used as an injection, or introduced into the nostril or car, may 
produce dangerous or fatal results. M. Toiiriion, of Bordeaux, 
relates a case in wbicli doatb was attributed to four grains of 
opium introduced into tlie ear. 

Treatment. — The treatment must begin wuth the use of the 
stomach-pump, and warm water should be freely injected and 
withdrawn till it is discharged without odour and colour. If the 
stomach-pump (iannot be immediately applied, an emetic of sul- 
phate of zinc should be given? or, if this is not at hand, a table- 
spoonful of mustard, mixed with water. At the same time vomiting 
should be encouraged by the free use of warm water, and by 
* For cases, see Christison on the case of the Earl of Mar, p. 661. 



TREATMENT, 


633 


tickling the throat with a feather. If the patient is comatose, 
cold water should be freely dashed over the face, head, and neck, 
till he is somewhat roused from the stupor, and ho must then be 
kept awake by causing him to walk rapidly between two assis* 
tants, shaking him and shouting to him. In small apartments 
he may be kept roused by ileiking the hands and feet with a 
towel. When he begins to recover, strong coffee should be 
freely given. If emetics by the mouth do not act, they may be 
injected into the Rowels* and, in hopeless cases, a solution of tartar 
emetic might be introduced into a vein. A current of magneto- 
electricity passed from the spine through the chest, and artificial 
respiration, have been used in extreme cases. When the symptoms 
present are those of collapse, ammonia may bo freely given in- 
ternally and applied to the nostrils; when those of apnona,- warmth 
and friction to the surface are indicated ; when those of cerebral 
congestion, the moderate abstraction of blood by leeches. In the 
excited state which follows recovery, as w^ell as in the early stage, 
cold affusion has been practised with excellent effect. 

Some of the reagents which precipitate morphia from its solu- 
tions have been proposed as antidotes. Orlila rc<M)mmcndcd 
tannic acid, and solutions of iodine and bromine have been 
suggested. The proposal to administer iodine in dilute solution 
has been revived by Dr. Fuller. (‘ Lancet,' March 21, 18G8.) 

As narcotism (the common effect of opium) and delirium (the 
leading symptom of belhidomia poisoning) arc strongly contrasted 
conditions, it has been inferred that the one poison would prove 
an antiilote for the other. Accordingly tw o American physicians, 
Drs. Horton atid Norris, have published cases of recovery from 
poisoning by opium which have seemed to be due to the use of 
belladonna, and of poisoning by belladonna thought to be equally 
due to the employment of opium. Dr. John Harley concludes 
from his experiments that morphia and atropia, so far from ex- 
ercising an antagonistic influence on each other, inclose each 
other's cflects. On the other hand, numerous cases have been 
reported which seem to show that the subcutaneous injection of 
atropia has i)roved beneficial, and that within certain limits the 
two substances exert a physiological antagonism. The subcu- 
taneous injection of atropia in cases of opium poisoning is there- 
fore at least worthy of trial. On this subject the reader may 
refer to the following : — A case of auccessful antagonism reported 
by Dr. Wilson, of Philadelphia (‘ Lancet,’ 18G1, i. 473) ; a 
similar case by Dr. Carter (*Phil. Med. Times,^ 1871, p. 277); 
a case of antagonism reported by Dr. Finny (‘ Dublin Jonrn. 
Med. Sc./ July, 1872, p. 38); and reports of similar treatment 
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in ‘ London Med. Rec./ 1873, p. 218, and 827. The researches 
of Little (‘ Phil. Med. and Surg. Rep.,’ xxiv. p. 334) ; Reese 
f Amer. Journ. Med. Sc.* Ixi. p. 133); and Fraser (‘Trans. Roy. 
Soc. Ediii.,* 1872, xxvi.) on the physiological antagonism of 
poisons arc deserving of study.* 

MOnriTTA AND ITS SALTS. 

Of this alkaloid, which is found in opium in proportions vary- 
ing from 2 to 28 per cent., the host kinds averaging about 10 
per cent., there are two salts — the acetate and hydrochlorate — 
which sui)ply preparations to the Rritish Pharmacoptcia — namely, 
the liquor morphim acetatis and the litpior morphim hydro- 
chloratis, which contain one grain of the salt in 2 drachms. Also 
the suppository, w’hich contains half a grain of the hydrochlorate, 
and the lozenge of morphia, as well as the compound lozenge of 
morphia and ipecacuanha, containing in each lozcjige the 30th of 
a grain. The hydrochlorate is the jnutparatiou in most common 
use, and its ordinary dose for an adult is an eighth of a. grain. 
The acetate is sold as a snow-white powder, or im))erfectly formed 
crystals; and the hydrochlorate either as a white i)owder, or in 
the form of silky acicular crystals. A solution for the purpose of 
hypodermic injection is now' officinal. These salts have the 
chemical reactions of morphia itself. 

Symptoms . — 'riiose of opium atid its preparations. The symp- 
toms set in somew'hut 1 ‘arlier, and (tontraittion of the pu})ils, with 
great dimness of vision or actual blindness, is very constant. In- 
tense itching of the skin is also very common, and dysuria, 
tetanic spasms, and strong convulsions are among the occasional 
symptoms. 

Anomalous Cases . — In one case reported by Dr. Shearman, f 
a grain and a half of the acetate of morphia in dlvidevl doses 
caused twitching of the limbs and face, dilficulty in swallowing, 
spasms of the museles of the arms, legs, and abdomen, partial 
opisthotonos, and great at;tivity of the reflex function. Morphia 
was found in the urine. The patient recovered. A similar case 
of j)oisoiiiug by twenty-two grains of the muriate of morphia, in 
which locked jaw, temsion of the abdomen, and occasional convul- 
sions, were present, is relatetl by Ortila, and cited by Christison 
(p. 725). In one ease, also, delirium seems to have followed its 
application to a blistered surface. 

It is worthy of observation that Auguste Ballet, the presumed 

♦ SoG an abstract of Dr. Harley's Lectures in the ‘ Pharmaceutical Journal,* 
April, 1808,1). 171. 

t ‘Med. Times and Gazette,* March 7, 1857. 
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victim of Castainpf, had, in addition to vomiting and purging, 
convMilsions, locked jjnv, rigid spasinsj of the neck and nbdoineii, 
inability to swallow, loss of scMisibility in the legs, contracted 
pupils, and stertorous breathing ; and that Castaing, who pre- 
scirihed for Ballet, and gave him food and nicdicino, was proved 
to have recently purchased twelve grains of tartar emetic, and 
twenty-six grains of acetate of morphia. 

John Parsons Cook, the victim of William Palmer, took two 
pills containing half a grain of acetate of morphia on each of the 
two nights preceding his first attack ; and on the night of the 
attack itself two pills were given by Palmer, and again two pills 
on the occurrence of the tetanic symptoms. On the succeeding 
night, which was the night of his death. Cook also took two pills 
given him by Palmer, who had previously ohtaiiu*d the acetate of 
morphia pills from the medical attendant ; and during the fatal 
attack two other pills, said to contain ammonia. If all these pills 
contained acetate of morphia in the dose first prescribed, an 
aggregate of three grains would have been given within throe 
days, of which (piantity two grains were ndjiiinistered in little 
more than twcnty-lbnr hours. As the lady attended l)y Dr, 
Shearman was severely attacked with symptoms of tetanus from 
taking three doses of lialf a grain of acetate of morphia within 
seven hours, it is quite possible that the same drug in the same 
dose, and in the aggregate three grains in tlie space of seventy- 
two hours, may have proved fatal to a patient previously redu(?ed 
by tartar emetic. It is not intended by these observations to 
raise any doubt of the guilt of Palmer, but merely to suggest the 
possibility of the death of Cook having been occasioned by acetate 
of morphia and not by strychnia, ((t.) 

Fatal Dose . — In the ease of this, as of most other active 
poisons, very large doses have been taken with impunity, and 
very small ones, in certain states of system, have been followed 
by dangerous symptoms. In one case half a grain of the acetate 
of morphia given as a medicine to a female in ill health was sup- 
posed to have proved fatal,* and it is probable that less than a 
grain given in one dose would kill an adult. One grain injected 
under the skin in three doses of one-third of a grain each, within 
about twelve hours, appears to have proved fatal to a man under 
the care of Mr. de Morgan.f 

Treatment . — That proper to poisoning by opium and its pre- 
parations. The stomach-pump should be employed without 
delay. If not at hand, finely divided animal charcoal suspended 
* ‘ Lancet,’ Nov. 1838. 

t Taylor’s * Principles and Practice of Medical Jurisprndence,’ p. 291. 
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in water might be administered with advantage, or solutions 
containing tannic acid, as strong green tea, or tincture of iodine 
largely diluted with water, 

Mxperimenis on AnimaU . — The effects of opium on man 
and the lower animals exhibit some points of difference. 
Mitchell has shown that pigeons are almost insusceptible of its 
influence. In frogs, and in some mammals, convulsive pheno- 
mena especially are produced by opium; and occasionally in man 
convulsions are among the most prominent symptoms. Much 
seems to depend on the equilibrium of function between the cere- 
bral and spinal centres. Opium acts on both ; and some of the 
anomalies in the train of symptoms are explicable on tlie 8ui)posi- 
tion that at one time the spinal effect is most marked, at another 
the effect on the supreme nerve centres. 

According to Bernard, the active principles of opium differ in 
their elfects on the brain and spinal cord, lie classes as nar- 
cotics, narcein, morphia, and codeia, and as convulsives tbebaia, 
papaverin, narcotin, codeia, and ruorpbia. Their relative power 
is indicated by the order in vvliicb they are named. Codeia and 
morphia have both a narcotic and convulsive action. 



CIIAPTER X. 

D E L 1 K I A N T S. 

i: BELLADONNA. 4. SOLANUM NIGRUM. 

2. HVOSCVAMUS. 5. 80LANUM' DULCAMARA. 

3 . STRAMONIUM. 6. SOLANUM TUBEROSUM. 

7. CAMPUOIt. 8. O^NANTHB CbOCATA. 9. CoCCULUS IkUICVS. 

10. LoLIUM TEMULEIfXtIM. 11. POISONOVS FUNGI. 

The poisons belonging to this group :ire characterized by the 
common projKjrty ot causing delirium, with illusions of the senses; 
coupled with extreme dilatation of the pupil. Other poisons 
which aifect the nervous centres either do not give rise to de- 
lirium, or they produce it only exceptionally; and, if they dilate 
the pupil, it is less Constantly, and in a less degree. Irritation of 
tlie stomach and bowels, and dysuria, or suppression of urine, 
are present in a certain number of cases. The first three poisons 
are the most important of their class ; the others have 1(?S8 in- 
terest, and are more briefly noticed; the reader being referred 
for more ample details respecting tliem to treatises on toxicology. 

I. BELLADONNA (^Atropa JBellculonna, Deadly Nightshade), 

This plant is of the Linnaean class and order, Peniandna 
Monogyniat and natural ofder, Atropacefe, It is„ indigenous, 
and grows in waste shady spots in some parts of England, flower- 
ing in .June and July, and yielding ripe berries in September. 
Fig. 113 shows a cutting of the plant in flower, and a berry, 
whole and in section. The plant has a lurid hue, and when bruised, 
gives out a faint foetid odour. Cases of poisoning by the root, 
leaves t and berries, and by the medicinal extract, are on record, 
several of which proved fetal. A decoction of the root, given as 
a clyster, has also caused death ; and serious symptoms have 
followed the external application of the extract to a blistered 
surface. The leaves and root of the plant are admitted into the 
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British PharmacopGDia. A tincture (one ounce to a pint, dose 5 
to 20 minims) and an extract (one ounce to a pint) are 
U 3 obtained from the leaves; 

and a liniment (one ounce to 
a pint) from the root. The 
extract is used for making 
the ointment and plaster 
(80 grains to the ounce, and 
60 per cent, respectively). 

The plant owes its poi- 
sonous properties mainly to 
the alkaloid atropiay wliich 
has been admitted into the 
British Pliarma(‘oj)a‘ia> with 
one of its salts, the sulphate. 
The alkaloid supplies the 
li<juor atroj)i{e (4 grains to 
the ounce), and an ointment 
(8 grains to the ounce) : and 
the salt, the liquor vitropite sul- 
phatis ( 1 grains to the ounce), 
Tlie parts of the plant 
that have been taken as 
poisons aie readily recog- 
nised. The root is thick 
and fleshy, branched and 
creeping; its section, wliite 
when fresh, is greyish when 
dried and it has a slightly bitter taste. The Iraves, often in pairs of 
unequal size, ovate and undivided, smooth and soft, are attached 
to the stem by short foot-stalks. "J’he herrif's, of the size of a 
small Cherry, with a deep central furrow, shining violet black 
colour, and sweetish taste, are enclosed in tlie enlarged (;aliccs, 
and have two cells, containing several seeds. They contain a liquid 
which stains white paper a rich durable purple. Tlie seeds, of the 
111. small size shown in fig. 114, with circular, oval, or 
kidiiey-sliaped outline, and rounded surface, are 
nut-brown in colour, and weigh about ninety to 
the grain. When seen by the lens, they look like 
sultana raisins in miniature. By reflected light 
under a low power of the microscope, they have 
the appearance showm in the figure, and are studded 
closely with equal small round projections. 

As the berries and seeds are very indigestible. 
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portions of them will be found, in cases of poisoning, in the 
matters rejected by the stomach, or passed from the bowels. 

Symptoms . — Dryness of the lips, mouth, and throat, with diffi- 
culty of swallowing, or even total inability to swallow, and im- 
paired utterance, or loss of voice; thirst; giddiness; numbness 
of the litnbs ; staggering gait ; great mental excitement ; delirium, 
gay or furious, with spectral illusions, tmdiiig in coma, or alter- 
nating with it; the pulse accelerated; the countenance flushed 
and swollen; the pupils largely dilated; the eyes prominent and 
sparkling; the vision indistinct or lost. In fatal cases, death is 
ushered in by comatose symptoms, rarely by convulsions. Irrita- 
tion of the alimentary canal, beyond dryness and constriction of 
the throat, is rare ; but nausea and unsuccessful efforts to vomit 
are rt'corded in some cases, and ajdithous inflammation of the 
throat, swelling of the .abdomen, and discharge of blood by stool, in 
at least one instance. Violent strangury, suppression or involuntary 
discharge of urine, with excitement of the genitals, and hcema- 
turia, and an eruption on the skin, said to resemble that of 
scarlatina, have also been reported. 

The symptoms may set in within half an hour; but they rarely 
show themselves till two or three hours after swallowing the 
poison. The fatal cases bear a small proportion to cases of 
recovery. Death, when it occurs, takes place within twenty-four 
hours. In one case it happened in fifteen, in another in twelve 
hours. In favourable cases the effects often last for several days ; 
and some of the leading symptoms, such as impaired vision, and 
greatly dilated pupil, survive the patienVs recovery. 

Delirium is generally a very marked symptom. Tt is some- 
times pleasing, accompanied by uncontrollable laughter, or by 
incessant talking, sometimes only by voiceless motions of the lips ; 
uniformly by spectral illusions. In some instances the state of 
the patient closely resembles somnambulism, in others intoxica- 
tion, in others hydrophobia ; the extreme dilatation of the pupil is 
accompanied by indistinct or double vision, or by blindness. He 
is generally unconscious, and, on recovery, does not recollect what 
has happened. The delirium commonly precedes the sopor or 
coma; but sometimes the order is reversed, or the two states 
alternate. Trismus and subsuUus tendinum are of occasional 
occurrence. 

DosUmortem Appearances . — ^These are neither strongly marked 
nor characteristic. The cerebral vessels'are congested, and there 
are red patches in the pharynx and ce^ophagus, and at the cardiac 
end of the stomach. The mucous membrane has been found of a 
dark purple colour throughout, or in patches, and portions of the 
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berries and some of the seeds have been detected in the intes- 
tinal canal or in the stools. 

Treat nicvd . — After the prompt nse of emetics, animal charcoal 
diffuse ! tiiT ough water, or diluted liquor potassss, and after an 
interval, a full dose of castor oil. In other respects it will be 
determined by the symptoms actually present. Bleeding may be 
practised with advantage. 

What has been said respecting opium is applicable to bella- 
donna, namely, that there is reason to believe that much good 
may be done by the use of the one drug ^ antagonistic to the 
other. In belladonna poisoning, therefore, the subcutaneous 
ii\jection of morphia may be !recom mended. 

Experiments on Animals ^ — Belladonna nets differently on 
d^Ehrent animals. It acts powerfully as a poison on the carnivora ; 
while niaiiy herbivorous animals, such as the ox, the ass, the 
rabbit, can cat it with impunity. Its action on other mammals is 
similar to that observed on man j but it acts on the frog in a 
peculiar manner. According to the researches of Fraser the 
auimal is first paralysed, and some hours after the administration 
of the poison appears (juite dead, muscular irritability and slight 
action of the heart being the oidy signs of life. After a period 
of from 48-72 hours the fore limbs are seized with tetanic 
spasms, which gradually develope into complete tetanus, closely 
resembling that caused by strychnia. The symptoms in man are 
in some resj>ecls explained by the effects observed on animals. 
The mode in which it acts on the brain to cause delirium is 
obscure. Fraser thinks the action on the spinal cord is first 
parjilysing and then exciting. Belladonna paralyses the secretory 
nerves; hence the dryness of the mouth which is so characte- 
ristic an effect of the poison. It also paralyses the vagi, the 
inhibitory nerves of the heart; partly explaining the great 
rapidity of tlio pulse in belladonna poisoning. Tlie interference 
with vision is due both to the dilatation of the pupil and 
paralysis of the muscles of accommodation. The exact cause of 
these phenomena is still a matter of dispute. 

The diagnosis is not free from difficulty ; for similar symptoms 
are present in poisoning by hyoscyamus and stramonium. It is only 
when we discover some portion of the plant itself in the substances 
rejected from the stomach, or passed from the bowels; or, in a fatal 
event, iU the contents of tlie alimentary canal, that we can state with 
confidence which poison has been taken. The description given 
of the part of the plant swallowed may, however, prove decisive. 
The berry is easy to recognise. It happens fortunately that the 
alkaloid atropia is eliminated from the kidneys, and can he de- 
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tected by its action on the pupil. Dr. John Harley has repeatedly 
proved the presence of atropia in the urine by this means within 
twenty minutes of the injection under the skin of or grain 
of the sulphate. Twelve drops out of eight ounces of urine 
secreted in hours by a patient under the induence of grain 
will largely dilate the pupil, and maintain it in that state for 
several hours. One or two drops of urine arc to be introduced 
between the eyelids every quarter of an hour till the clVect is 
produced. 

Ateopia (Atropine), — This alkaloid, when pure, consists of 
white silky crystals, which, wdien viewed under the microscope, 
arc four-sided prisms. It belongs to the group of alkaloids which 
does not change colour when treated with cold sulphuric acid. 
It also undergoes no change when the acid is warmed, but 
assumes a deep brown tint when heated. Its colour is not changed 
by nitric acid. When heated on porcelain it m(.*lts easily into a 
pale liquid, yields a vapour whi(;h has an odour as of singed wool, 
and leaves a light brown stain. It melts at the low temperature 
of 150^ Fiihr., and sublimes at 280^. The sublimate is cr^taf- 
line, but less constant and characteristic than those of strychnia 
and morphia. It is soluble in water, alcohol, ether, chloroform, 
and benzole; also in dilute acids, with which it forms crystalli- 
zable salts. With liquid reagents it yields few characteristic pre- 
cipitates. With carbazotic acid and chloride of gold it yields 
abundant precipitates, which assume respectively the forms of 
beautiful clusters of plates, and distinct foliated groups.* 

II. HYOSCYAMiis (JTyoscyamus niger, Henbane), 

This, too, is a plant of the Linnsean class and order Peniandria 
Monogynia, and natural order Atropacece. It is indigenous, and 
grows on poor waste lands, aiid on the sea-shore. Fig. 115 shows 
a cutting of the plant, a flower, and a seed-vessel. All parts of 
the plant are poisonous j and the seeds, root, leaves, and young 
shoots have been taken as poisons. 

The poisonous property of the plant is attributed to an alkaloid, 
hyosegamiat and a peculiar volatile principle. 

The leaves are in the British Pharmacopceia, and furnish two 
preparations — an extract and a tincture . 

The several parts of the plant are easily recognised. The seeds 
are about the size and shape of those of Belladonna, but less 
rounded ; about an eighteenth of an inch in diameter, and weigh- 
ing 120 to the grain. They are thickly covered with ridges 


Wormley, PI. xiU. figs. 1 and 2. 
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formed of nipple-like projections, marked with black lines, as 
shown in 116 , which represents the seeds .of their usual size, 

and as seen under a low 
^*^*^^®* power of the microscope. 



with a small section more 
majifuified. The root is 
spindle-shaped, end bears 
some resemblance to a small 
parsnep, for which it has 
been eaten by mistake. It 
also somewhat resembles the 
wild chicory. The leaves 
sessile, and half embracing 
the stem, are of a i)ale dull 
green colour, slightly pu- 
bescent, with long hairs 
on the midrib, iiiiequally 
cut at t he sides and pointed 
at the end. The entire plant 
has a strong unpleasant 
odour, a mucilaginous and 
slightly acrid taste, and a 
clammy feel. The plant, 
and its, officinal prepara- 
tions, vary greatly in acti- 
vity and strength, accord- 
ing to season of the year 
and mode of pre])aration. 


Sympfoms . — These ap- 
ju'ar in from a few minutes to half an hour. They 


consist of hushing of the face, giddiness, rapid 
])ulse, weakness, and trembling of the limbs, uii- 
.<table gait, j)assing at lengtli into complete in- 
ability to walk, convulsive or tetanic movements, 
delirium (commonly of tbo active or violent 
kind), the delirium terminating in coma, or al- 
ternating with it, incoherence, loss of speech, 
great dilatation of the pupil, and indistinct- 
ness of vision, or total loss of sight. Heat and dryness of the 
throat, vomiting and diarrhoea, and a cutaneous rash are 
occasionally jjresent. 



As the poison (either leaf or root) has generally hcen taken by 
mistake for some wholesome vegetable, and cooked as an article 
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of die^ we are best acquainted with the symptoms as affecting 
several persons siraaltaneously. 

The most characWistic symptoms ‘aro delirium and dilated 
pupils, 

Fost-mortem Appearances.— CongQ^iion of the brain and lungs. 

Treatment , — ^'Fliat of poisoning by belladonna. 

Experiments on Animals.— Ou. some animals, such as the sheep, 
the cow, and the pig, Ijyoacyaraus seems to have little or no ellect. 
Only quite recently the action of the poison has been studied by 
Oulmont and Lamart and Koebm on frogs, rabbits, Guinea i)igs, 
cats, and dogs. The eilects are similar to those on man, especially 
in the paresis or paralysis of the lower extremities. In other 
respects the action is similar to that of belladonna. 

A poultice of the leaves a])plied to the abdomen, and a decoction 
used as a clyster have produced poisonous efiects, 

HyosC!YATU1A (Hyoscy amino). — M. Stas appears to liave suc- 
ceeded in obtaining this alkaloid; hut the best manufacturing 
chemists, and notably ]\lr. Morson, have been unsuccessful. It is 
said to be cither amorphous, or to consist of white silky crystals ; 
to be W'ithout odour when pure ; but, as generally obtained, to 
have a very disagreeable odour, lik(‘ that of tobacco, and an acrid 
taste. A specimen kindly sent to me by Dr. John ilarlcy is a 
jiale, rosocoluurcd, deliquescent extract, little changed by 
sulphuric acid, hut turned to a red-browm when the acid solution 
is w'armed. Heated on jiorcehiin, it darkens, smokes, and yields 
a bulky black ash ; and a sublimate containing numerous delicate 
ieuthered crystals. Dr. Harley finds that it quickly passes into 
tlie urine, from whicb it may be si parated by shaking it with 
chloroform, and iden tilled by its action on the pupil. (G.) 

III. STKAMOXIUM {TJaiura Slramonium, Thorn-Apple). 

I'liis also is a plant of the Liniimau class and order Fentandria 
Monogynia, and natuial order Atropacem ; growing in waste 
places and on dung-hea} s in all parts of Euro})e. Tlje annexed 
ligure shows a* cutting of the plant with sections of the flower 
and fruit. The entire plant has a rank odour. The flowers, 
however, are sweet scented. The leaves aro of a dull green 
colour, large, sharply and irregularly cut at the edges, smooth, 
ribbed, and veined. Every part of the plant is poisonous ; hut 
the fruit and seeds are believed to be the most active. 'J'hc 
vapour of the flowers i.s asserted to have produced poisonous 
ettecLs. In France and Germany, as also in India, and the 
Eastern Archipelago, the seeds of this or of other species are 
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Fig. 117. 


given to aid the commission of crime. Cases of poisoning by 
the leaves, fruit, seeds, and extract are on record ; and dangerous 
symptoms have been occasioned by 
their external application. It is 
smoked with or without tobacco as a 
remedy for asthma. 

Stramonium owes its poisonous 
properties to an alkaloid, known as 
* daturia. 

The, leaves and seeds are in the 
British I^harmacopceia, and the seeds 
supply an extract and a tincture. 

The f ruit, or apple, the size of a 
w’alnut, has a strong prickly outer 
coat. The seeds arc light brown or 
black, circular or kidney -shaped, 
flattened, with a corrugated surface. 
I'hcy are much larger than those of 
henbane or belladonna ; for while 
the seeds of hcnlmne weigh 120, 
and tliose of belladonna 00 to the 
grain, there are only about eight 
stramonium seeds in one grain. The 
I size, and the microscopical appear- 

ance of the (jutic'ic of the seeds, are 
shown in fig. 118. 

ExpeHmenis on Animals,--— The 
eflects produced by stramonium are 
those of belladonna and hyoscyainus. In common with them, it 
largely dilates the pui)il. 

Symptoms , — These nearly re- 
semble those of ijoisoning by 
henbane and the deadly night- 
shade; but they begin sooner, 
and are more severe than those 
of poisoning either by henbane 
or deadly nightshade. Deli- 
rium may be present in fifteen 
minutes, and death take place in seven hours. There arc 
dryness of the throat, flushing of the face, dilated pupils, delirium, 
wdth spectral illusions, accompanied by convulsions and followed 
by coma, and, in some instances, irritation of the alimentary 
canal. 

Fost-mortem Appearances , — In some cases congestion of the 



Fig. 118. 
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vessels of the brain, and in one instance redness of tbc cardiac 
end of the stomach. 

Treatment . — This consists in the prompt use of emetics, fol- 
lowed by full doses of castor oil ; and where there is much 
flushing of face, the abstraction of blood from the arm, or by 
leeches to the temple. In one case reported in ‘ Rust’s Maga- 
zine,* bleeding appears to have aflbrded great relief, and would 
seem to be equally applicable in poispnibg by henbane and deadly 
nightshade, and in cases of poisoning generally where the face is 
flushed and the eyes prominent and brilliant. The use of mor- 
phia as an antidote is worthy df tHal, as. in poisoning by bella- 
donna or hyoseyaraus. 

Daturia . — This alkaloid is believed to differ very little in its 
composition and properties from atropia ; like it, it is foUud in 
silky <*rystals, which ate four-sided prisms. It produces the 
same effect on the pupil of the eye as the alkaloids atropia and 
hyoscyamia. Schrofl* states that daturia is more powerful than 
atropia. * 

The diagnosis of poisoning by stramonium is effected by the 
discovery of jwrlions of tbc plant in the alimentary canal, or in 
the matters vomited or discharged from the bowels. 

iv. SOLANUM NIGRUM {BlacTc, OT Garden Nightshade). 

This is an annual plant, common in gardens, by roadsides, and 
,nc‘ar manure-heaps, growing to a height of one or two feet, 
and bearing small white flowers, and berries which, when ripe, 
are black. Pig, 119 shows a cutting of the plant, with flowers 
and berries. The berries and leaves of this plant have been eaten 
by children, and have given rise to symptoms allied to those of 
the three poisons placed at the head of this chapter — symptoms 
of intestinal irritation (nausea, vomiting, colic pains and intense 
thirst), and cerebral symptoms (delirium, resblesssness, convul- 
sions, tetanic spasms, and extreme dilatation of the pupil). 

The symptoms are well described in two cases cited by Tardieu 
from M. Magne, who ascertaihed beyond doubt that they were 
due to the leaves of the solanum nigrum. 

At some time between 5 and 7 p.m., two children, SJ years of 
age, ate the leaves, and about eight o’clock began to show symp- 
toms of poisoning. One child died, the other recovered. In the 
child who died there was pain in the belly, gradually increasing, 
and attended by nausea without vomiting, then restlessness 
followed by delirium. These symptoms increased till towards 
midnight, when the child was so r&stloss and delirious as to be 
with difficulty kept in bed. When seen by M. Magne, he found 

N N 
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tlio belly greatly distended, the pulse very quick and scarcely 
])ercc*ptii)le, the respiration hurried, the face pale, and the pupils 
119 enormously dilated. The limbs 



were convulsed, the child be- 
came insensible, and sank about 
twelve hours after taking the 
poison. The child who re- 
covered passed the whole night 
restless, and sleepless, fright- 
ened, and troubled with illu- 
sions. When seen by M. 
Magno she was asleep, with 
natural pulse and respiration ; 
but on the second visit was 
awake and sitting up in bed, 
her face expressive of astonish- 
ment and fright, her pupils 
dilated to the utmost and 
fixed; but s|ie soon began to 
recognise her parents, fell 
into a deep but disturbed 
sleep, and recovered in about 
twenty-four hours, though 
the pupils still continued di- 
lated. 


V. SOLANITM DTJLCAMAKA {Woodtf Nightshade or JiUter-sweet). 

This is one of the most common plants of our hedges and road- 
sides, growing to many feet in length, and twisting among the 
branches of trees. It begins to flower in June, and continues to 
produce flowers and berries till late in autumn. Its purple petals 
with rich yellow stamens, and bright red berries, make this plant 
one of the ornaments of our hedgerows (fig. 120). 

The red berries of this plant do not appear to possess the active 
j)roperties of the black berries of the solanum nigrum, though 
they prove more attractive to children. I'hey proved fatal to a 
boy, four years of ago, while two older sisters, who ate them at 
the same time, suflered slightly or not at all. The symptoms in 
this fatal case were vomiting and purging, convulsions, and in- 
sensibility alternating with each other, and death in convulsions.* 
The evidence as to the poisonous properties of the berries of this 
plant, and their degree of activity, is very conflicting, and the 
* ‘ Lancet,’ June 28, 1856, p. 716. 
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case just cited is not free from the suspicion that some of teh 
black berries of the solanum nigrum 
were eaten at the same time. 

VI. SOLANUM TTTBEEOSUM {the Potato), 

The berries of this plant, and young 
shoots, possess poisonous properties, and 
the berries have proved fatal. In the 
case of a young lady »t. 14, reported by 
Mr. Morris^ of Merford,* there was great 
restlessness, anxiety, and jactitation ; the 
skin was livid and covi^ed with a cold, 
clammy perspiration, the respiration hur- 
ried, the pulse very quick and weak, the 
jaws contracted, the speech lost, the 
tongue covered with a dark brown moist 
fur; and the patient constantly spat a viscid 
froth through the closed teeth. She died 
on the second day. 

SoLANiA {Solanine ). — This alkaloid, not being used as a medi- 
cine or poison, is chiefly interesting as the active principle of the 
solanum nigrum and dulcamara, and of the potato, from the 
berries and young shoots of which it is obtained. It is sold as a 
white powder; but may be extracted in the form of delictite 
acicular crystals. It belongs to the group of alkaloids which 
is changed in colour by cold sulphuric acid. It assumes, with 
this reagent, a bright yellow tint, changing to brown when 
warmed, and assuming a deeper tint of brown when heated. 
It is not changed in colour by nitric acid. When heated on 
porcelain, it discolours, melts slowly, 
gives oil' a dense vapour which has the 
odour of baked apples, and swells into an 
abundant carbon. It sublimes at 420^^ 

Fahr., and deposits on the glass disc the 
characteristic long needles, variously 
crossed and interlaced, shown in the an- 
nexed figure. It is sparingly soluble in 
water, but soluble in acids; soluble in 
alcohol, but insoluble or sparingly solu- 
ble in benzole, ether, chloroform, and 
amylic-alcohol. Its liquid reactions are 
mostly of a negative character j it yields no precipitate with most 
of the reagents that give abundant and often characteristio 
* * British Medical Journal,’ 1859, p. 719, 
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crystals with several other alkaloids. From its alcoholic solution, 
stTid as sulphates it is deposited as delicate needles, crossed and 
interlaced, or radiating^ from a point.* 

Experiments on Animals , — The action of solaninc still requires 
investigfalion. According to the researches of Clarus and others 
large doses of solanine cause vomiting, quickening of the respira- 
tion and circulation, and a paresis of the lower extremities. 
Deatli occurs with excessively weak and rapid pulse, and 
occasionally with (convulsions. Experiments on man have shown 
that it has a similar effccjt on the circulation and respiration, and 
causes dry skin, nausea, and great prostration. It does not cause 
dilatation of the pupil. 

VII. CAMPHOR. 

'This substance is decidedly poisonous, but has only proved fatal 
in a few instances. 

Properties , — It is a colourless, translucent, and semi-crystalline 
substance, of a tough texture, strong and peculiar odour, and 
pungent yet co<d taste. It boats on water, in which it is 
sparingly soluble, evaporates at common temi)erature8, and is 
deposited on cool surfaces (as on the inside of bottles) in crystals. 
It is readily dissolved by alcohol, ether, chloroform, and the 
volatile and fixed oils. It inq)arts its peculiar odour to the breath. 

When taken as a jioison it is usually in fragments, and being 
sparingly soluble in tljo (,‘onteuts of the stomach, would be easily 
identiliod. if dissolved in spirit, it may l)c separated by distil- 
lation, and thrown down by the addition of waiter. 

Symptoms.- - Th(3sc begin with languor, giddiness, dimness of 
vision, and confusion of intellect, followed by depression, intoxica- 
tion, or violent delirium. Convulsions also occur, especially in 
childnmj and there is much excitement of the circulation, with 
heat of skin, flushed face, hurried pulse, and dilated pupil. 
Uccovery takes place after a long, deep sleep. 

In a case given by Klingelhdfler (abstract in ‘ Loud. Med. 
Kcc.,’ vol. i. p. 654), a woman took 30 grains of cain])hor, and 
immediately complained of giddiness, which rapidly increased, 
followed by headache, burning pain in the stomach, eructations, 
and great thirst, and formication in the extremities. Six hours 
after she was seen with pallor and coldness of the face and 
extremities, and small .and irregular pulse. The giddiness and 
tremor had passed away, hut there w'as constant movement of the 
bends. Next day, under the influence of treatment, she 
recovered. 


* Worraley, Tl. xiil figs. 6 and 6. 
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Mr. J. C. Bellamy, of Plymouth, communicated to me the follow- 
ing account of the elfect on himself of twenty grains of camphor 
dissolved in spirit. Giddiness came on almost immediately, he 
fell into a chair, had a series of fits of uncontrollable laughter, 
followed by extreme faintness and cramps. Then ensued nearly 
complete paralysis, the voice being reduced to the fiiintest whisper. 
This state continued several hours, and left behind it great debility. 
The mind was not affected. (G.) 

rost^moriem Appearaiices. — These, as observed in animals, 
are inflauim^tioif of t^lic stofnacb and boweds, injecition of the 
membranes ’of i^e brain, and inflaiifmation of the urinary passages. 
The odour of the poison peryades the whole body. 

Smallest fatal Twenty grains have produced serious 

symptoms in an adult male, and thirty grains have killed an 
infant eighteen months old, in seven hours. 

Treatment. — This consists in the prom] )t use of emetics, followed 
by castor oil as a purgative. The discharge of the contents of 
the stomach is generally followed by speedy relief. 


VITT. (ENvVT^THE CTiOCATA 
{UemlooJc Water Dropwori). 

This is an indigenous umbel- 
liferous plant, growing on the 
hanks of streams and ditches, and 
hearing some resemblance to 
celery (fig. 122). All ])arts of it 
are poisonous ; but the root, from 
a rough resemblance to the par- 
snep, is generally the part eaten 
by mistake ; and is so virulent a 
poison that a very small piece of 
it has proved rapidly fatal. 

The symptoms may set in as 
soon as twenty minutes after 
swallowing the poison, with cort- 
vulsions and insensibility, livid, 
bloated face, mouth and nostrils 
covered with bloody foam, and 
stertorous respiration ; and death 
may follow in as little as five 
minutes from the first seizure. In 
more protracted cases severe 
nervous symptoms show them- 
selves, consisting of locked jaw. 


Fig. 122. 
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tetanic spasms, and violent mania, or delirium allied to delirium 
tremens. The pupil is usually dilated. There are symptoms of 
violent irritation in the alimentary canal. 

The post-mortem appearances consist of great congestion of 
the brain ; an accumulation of dark blood in the lungs, heart, and 
large vessels ; and signs of irritation in the stomach and bowels. 

The treatment consists in the prompt use of emetics, followed 
by a full dose of castor oil. Bleeding is indicated by the con- 
gested state of the cerebral vessels. The rest of the treatment 
will be determined by the symptoms actually present, 

IX, cocoruis INDICUS {Levant Nut), 

This is the berry of hi plant known as the Menispermum, or 
Anamirta Cocculus. It has the size, shape, and section shown in 
fig. 123. The shell acts as an emetic, 
while the seed itself contains an ac- 
tive poison (Picrotoxia), in the pro- 
portion of from 1 to 2 per cent. An 
extract of the berries is sold for poi- 
soning fish, to the flesh of which, when 
^used in largo quantity, it imparts a 
poisonous property ; and a decoction or 
extract is employed to give an intoxicating quality to ale, porter, 
and spirits. It is used with this intent by thieves. In two in- 
stances, at least, the poison has proved fatal in the human sub- 
ject. 

The symptoms are those of severe irritation in the alimentary 
canal, with delirium, and “ a lethargic stupor, with a conscious- 
ness of passing events, but a complete loss of voluntary power.” 

PiCKOTOXiA (Vricrotoxine ), — ^'rhis poison consists of colourless 
prismatic crystals, which have an intensely bitter taste. It belongs 
to the group of active principles which does not change colour with 
cold sulphuric acid ; but the acid solution becomes yellowish when 
warmed, and browti when heated. Nitric acid dissolves it without 
change of colour. When heated on porcelain it melts, darkens, 
effervesces, gives off vapour, forms large bubbles which break, and 
leaves a moderately abundant carbon. It melts and sublimes at 
320° Fahr., but the sublimate is not characteristic. An alkaline 
solution, with addition of sulphate of copper, when heated, deposits 
the oxide of copper. The crystals are soluble in 150 parts of cold 
water, and are readily dissolved in alcohol, ether, chloroform, and 
fusel oil. They are also sparingly soluble in acids, but soluble in 
solutions of potash and soda. From organic liquids, such as beer 
and porter, picrotoxia may be readily obtained by first acidulating 


Fig. 123. 
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with hydrochloric acid, and then shaking the liquid with ether 
which holds the poison in solution, and dei>osits it as crystals. 
This method has been practised with success by Mr. Langley.* 

Experiments on Animals . — ^The leading symptoms caused in 
animals by picrotoxinc are vomiting and convulsions. In rabbits 
it retards the pulse, quiqkens the breathing, and causes opis- 
thotonos and convulsions. Roebe has carefully investigated its 
action on frogs. In them, after a short interval of stillness, it 
causes tetanic spasms, and then clonic convulsions of a most 
marked character. A peculiar inflated condition of the lungs is 
also pmdaci^, dOe to a sort of inspiratory tetanus. Its eflects 
are attftbuted to irritation of the medulla oblongata. 

X. LOLTUM TEMULENTUM {Darnel). 

The seeds of this plant 
are sometimes mixed with 
other grains used for 
distillation, or ground 
into flour for making 
bread. When so used, 
tiey may produce marked 
a/mptoras of poisoning, 
iicluding heat of throat, 
headache, giddiness, stag- 
gering as if from intoxi- 
cation, strong tremulous 
movements of the limbs, 
impaired vision, symptoms 
of collapse, and vomiting. 

The annexed engraving 
shows a cutting of the 
plant, with an enlarged 
flower (c) and vertical sec- 
tion of the seed (e). 

XT. POISONOUS FUNGI. 

The fungi constitute a 
large class of plants, of 
which some are eaten with impunity, except by a few persons of 
peculiar constitution ; and many more, habitually eaten on the 
Continent, are now recommended for use in England ; while others 
at least as numerous are esteemed, or known to be, poisonous. 

The symptoms of poisoning by fungi are very variable in the 

* ‘ Pharmaceutical Journal,* 1862, p. 277. 




552 


POISONOUS FUNGI. 


time at wliieh they appear ; sometimes coming on soon after-eating 
them, in other cases, after an interval of some hours, and even as 
late as twenty-four, or even tliirty -six, hours. Nor are the symptoms 
always developed in the same order, for symptoms of irritation of 
the alimentary canal sometimes precede the nervous symptoms, 
sometimes follow them ; and in the same group of cases, some 
will suffer from intestinal irritation, others from nervons symp- 
toms. The symptoms of irritation consist of constriction of the 
throat, nausea, heat and pain of stomach, painful retchings, and 
vomiting with or without purging ; and the nervous symptoms of 
headache, giddiness, dimness of sight, illusions of the senses, 
delirium, and coma. The 8yiJ^|om|.eau8od hy most of the poisonous 
fungi often run a rapid ^pourse^ tvit^ut intermission or relief, and 
death may take place within twenty-four hours. One poisonous 
fungus (amanita muscaria) appears to produce the pleasing iti- 
toxication of the laughing gas, and is in use among the 
natives of Kamschatka. The urine contains the active jwintiple, 
and when drunk by others causes the like feeling of intoxication. 
Prom this fungus Schmiedeherg hsis isolated an alkaloid called 
mmcaria, which is soluble in water and aletdiol, and 8])aringly in 
chloroform, but not at all in ether. Tliis alkaloid, when given to cat! 
in poisonous doses (0*002 to 0*004 grams) ^causes increased flow o: 
tears and saliva, expulsion of excreta, Contraction of the pupils, 
a slow pulse, dysj)no;a, and death with slight convulsions. It 
exerts a spec ial action on the heart, causing it to stop in the state 
of diastole. This effect is attributcjd to irritation of the inhibitory 
apparatus of the heart itself; and this eflect is counteracted by 
atroj)ine. 

The fost-mortem appeararhces consist in inflammation and its 
eonseciuences in the stomach and bowels, and of congestion of the 
brain with softening of parts of it. 

The treatment consists in the prompt use of emetics of common 
salt, followed by a full dose of castor oil, and the free exhibition 
of mucilaginous drinks. 

Dlagmm * — The distinction of poisonous and esculent fungi is 
less easy than might be wished. With the exception of the 
common field mushroom {agaricus campesiris) and of the puff- 
ball {lycoperdon gigauleum) in its early growth, while presenting 
a compact white texture throughout, tliere are few, if any, edible 
fungi w’hich the common people can be trusted to distinguish 
from poisonous ones. Even when the two kinds are contrasted in 
charts faithfully drawn and coloured, some care is needed to dis- 
tinguish one or two of the spe(*ie8 from others which resemble 
them. Nor can the general rules that have been laid down for 
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the distinction of the one class from the other be depended on. 
The vulgar test of the silver spc)on which is supposed to be dis- 
coloured when boiled with poisonous fungi, is quite useless; 
tliough it may serve to indicate decomposition, and the formation 
of sulphuretted hydrogen. The following general precautions 
may, however, he observed with advantage : — llejecting, to begin 
with, all fungi Jfhat have an eminently offensive and repulsive 
odour, and those which present green or scarlet colours of unusual 
brilliancy, those also should be disallowed which have a bitter, 
styptic taste, burning and parching the throat ; those, too, that 
have a livid hue, and assume various colours when broken or 
bruised; those again which rapidly deliquesce, or yield a spiced 
milk*' of whatever hue, and whether changing colour or not. 
These rules should be observed by the ignorant, and not bo broken 
without caution by the hotter informed.* In the cooking of 
fungi the free use of salt and vinegar is recommended. Some 
volatile poisonous mattei*s are also dispelled at the boiling tem- 
perature. It may be well to add that wholesome fungi have been 
rejected through prejudice ; or in consequence of the occasional 
production of Symptoms of indigestion by stale fungi, or by 
those which unite a 90mpact texture with the presence of 
nitrogen. The common mushroom, so largely oaten in England, 
is rejected in Italy. 

’ Fiff. 125. 

1 2. 3. 



The peculiar microscopic texture of the cellular tissue, and 
spores of the fungi, whether wholesome or poisonous, may enable 


♦ Reference may be made to theflcieotific and learned treatises of Rerkeley 
and Badhain (‘ Outlines of British Fungology,’ and the ‘ Esculent Fungi of 
England’), to the more popular work of M. C. Cook, and the coloured charts, 
with explanations, by W. G. Smith. 
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The annexed illustrations, after larp^er drawings given 
Tardiou, on the authority of M. E. Bondior, sliow these charac- 
teristic structures. Fig. 125, 1, shows the cellular tissue of the 
'pileus of the amanita bulbosa; 2, shows the same tissue after 
cooking; 3, the hymenium and sub-hy menial tissue of the same, 
with the hassidia surrounded by four stigmata bearing spores. 

Fig. 126 shows the spores of the Russula emetica, 1 ; those of 
the amanita bulbosa, 2; those of the lactarius deliciosus, 3; and the 
ripe spores of the agaricus campestris, or common mushroom, 4. 


CTIAPTKII XI 


INE BUI ANTS. 

I. ALCOHOL. IT. ETHLIL III. CHLOllOI'ORM. 

IV. CHLORAL. 

COAL NAPIITnA, 13EKZOLE, NITliO-BENZOLE, ANILINE, AND CAR- 
BOLIC ACID. WOOL NABUTUA, OIL OF TURPENTINE, KREA80TE, 

AMYLENE, AND AMYLIC ALCOUOL. NITRO-GLYCERINE. DIP- 

pel’s oil. 

The poisons alcohol, ether, and chlorof9rni, have the common 
property of indiicinp^ a state of narcotism, often preceded by de- 
lirious excitement, and followed by indisposition, of which nausea 
and vomiting are generally the leading symptoms. In large 
doses, and in a concentrated form, they may destroy life suddenly 
by shock; but they generally prove fatal by inducing a state 
allied to apoplexy, or by paralysing the heart. They act as irri- 
tants to the parts with which they come in contact, producing 
intense inflammation in the lining membrane of the stomach 
when swallowed, and in that of the air-])assages when inhaled. 
But they do not allect the whole tract of the intestinal canal, as 
I)ois()ns of the irritant class do. 

xVll the poisons of this group are more or less volatile, and their 
vapours, when inhaled, act more powerfully than like quantities 
of the liquids themselves when swallowed. A sj)ecial importance 
attaches to ether and chloroform as anesthetics. 

I. ALCOHOL. 

Alcohol, or spirit of wine, is the active ingredient of a great 
variety of intoxicating agents obtained from fermemting saccharine 
juices. By the distillation of such fluids, followed by rectification 
with charcoal, and a final distillation with quick-lime, anhydrous 
or absolute alcohol is obtained. This, diluted with IG per cent, 
of water, constitutes rectified spirit, and with little more than its 
weight of water, proof spirit, which diflers little in strength from 
the various ardent spirits distilled from wine, malt, molasses, or rice, 
flavoured and coloured with burnt sugar, juniper berries, and peat. 
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and known as brandy, liollands or gin, whisky, ruin, and 
an’ii(!k. Tlie absolute alcohol in these ardent spirits varies 
from 51 to 54 per cent. Of the stronger wines it constitutes 
I’rom 12 to 17, of the lighter wines from 7 to 9, and of the 
stronger Knglish malt li(piors from 5 to 6 per cent. 

Projicrlies . — Pure alcohol is a colourless, volatile liquid of low 
s])ccific gravity (0'795), boiling at 173^^, and not freezing at the 
lowest attainable temperature. It has a pleasant odour and 
pungent taste, is very inflammable, burns with a light-blue flame, 
and yields, as products of combu^ion, •arbonio ffcd ^d water. 

Tests. — a, When burned, it heaves , no staip of t^tcoal. ft. The 
products of combustion lime-water or the solution of nitrate 
of baryta whil^ ' b. It dissolves camphor, d. To a 

drop of al!k>h61 ladd^lute sulphuric acidj and a drop of a solution 
of bichromate of potash^ and apply tho heat of a spirit-lamp. 
The orange-coloured solution is changed to green by the liberation 
of oxide of chromium, and the fruity odour of aldehyd is perceived 
at the mouth of the tube. 

In Organic LUjuids . — The contents of the stomach in persons 
killed by large doses of spirituous liquors generally have tho odour 
of the spirit. If they contain any sj)irit it may be separated by 
distillation. If they have an acid reaction, tliey must first be 
neutralized by potash. The liquid resulting from the distillation 
may be identified by the t(*sts just enumcratod applied as fol- 
lows; — Dip a glass rod into the distilled liquid, and see if it 
burns. Apply the chrome-test as above. If these tests fail, 
})luce the liciuid in a tube, and add dry carbonate of potash as 
long as it dissolves. The water will be taken up by the carbonate 
of potash, smd the alcohol will rise to tho surface. Draw this off 
with the pijMjtte, and repeat the tests. 

Alcohol is absorbed, and may be detected by its odour, and by 
tests applied to the j)roducts of distillation in the blood and secre- 
tions, in the brain, and in other solid viscera. 

Experiments on Animals . — From Sir Benjamin Brodie's ex- 
periments on rabbits with large quantities of proof spirit, it 
appears that symptoms of poisoning set in immediately or in 
a few minutes, and that death ensues in from half an hour to 
an hour and a quarter. In one experiment two ounces of proof 
spirit were injected into the stomach of a rabbit, and the injection 
was scarcely completed when the animal became perfectly insen- 
sible. It appeared dead in twenty-seven minutes, but the heart 
bad not ceased to beat. The symptoms were complete insensibility, 
dilatation of the pupils, rapid pulse, laborious and stertorous 
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breathing^, and slight convulsions. Tlic lining membrane of the 
stomach boie marks of aciiio inflammation. 

SYMPTOMS, POST-MORTEM APPEARANCES. AND TREATMENT. 

Sywpioms . — After a period var^dng from a few minutes to jin 
hour or more, according to the quantity and strength of tlie alco- 
holic li(|nid — a period during which there is often an agreeable 
j)hysieal and intellectual ex(atenu;nt — the symptoms set in with 
confusion of thought, headache, giddiness, imperfect or double 
vision, indistinct and stammering speech, uncertain and abrupt 
movements of the limbs, and a tottering and stumbliitg gait. At 
length the ])aticnt becomes speedh]i6j9l^.4notiQnIess, |nd insensible, 
with a bloated and suffused countenance, inj^^ “^atod and 
fix(Kl pupil, livid lip, and slow stertoroilS ’ K^very 

may take? place after a prolonged sleep attended with profuse 
p(»rspiration, or more abruptly by vomiting ; or death may occur 
after an interval of several hours with symi)toms of collapse, in- 
dicated by pallor of the face, cold sweats, (phek and feeble i)ulse, 
involuntary evacuations, and complete relaxation of the limbs. 
Very large quantities of ardent spirits kill almost instantaneously 
by shock. Insensibility either sets in suddenly, or as a relapse 
after apparent recovery. • Convulsions are among the occasional 
sym])toms, and delirium tremens and raging incoherence are 
sometimes tlie result of a single debauch. 

Diagnosis. — Ah'oholic poisoning may simulate concussion of 
the brain, apoplexy, or poisoning by opium. When a ])atient is 
seen in the advanced stages of alcoholic coma, an absolute diag- 
nosis is extremely difficult, and, in some cases, impossible. The 
smell of drink only indicates that the ])erson has been drinking, 
not that the symptoms are caused by alcohol ; for the patient 
may have been only drinking moderately, and yet he sullering 
from cerebral haimorrliage or narcotic poisoning. Tluj smell of 
drink would, however, indicate the necessity of resorting to the 
use of the stomach-pump. Hughlings Jackson relates the case 
of a i)erson who was supposed to be intoxicated, and was UTt to 
sleep it off, but who was really suffering from the ollbcts of* 
cerebral bfemorrhage. As regards the appearance of the face 
and the state of the pupils, no absolute reliance can bo placed on 
them. Dr. Woodman says that in alcoholic coma the face may 
be either flushed or pale, and the pupils either contracted or 
dilated. These facts render it necessary to be very careful in 
expressing a positive opinion. 
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Posf-moriem Appearances . — Tlio most constant appearance is 
a deep crimson or dusky red colour of the lining membrane of 
the stomaeli, sonieliines extending upwards to the gullet and 
downwards to the commencement of the small Intestines. In 
some cas(‘s there is dark extravasation under the lining mein- 
hrane ; in others, there are inflamed patches ; in others, again, 
no marks of inflammation in any part of the organ. Congestion 
of the brain, and of the air>passages, are less constant Appearances. 
The alcoholic odour is perceptible in the brain. 

Treahnent . — The stomach-pump sliould be used without delay, 
and the cold affusion as a shock. The after-treatment will depend 
on the ])aticnt’8 state. If there is much congestion of the brain, 
blood may be drawn from the arm. If great difficulty of breath- 
ing, with cold surface and fcH?ble pulse, the treatment proper to 
apncca may be required, and in the last resort, galvanism. 

Chronic Poisoning hy Alcohol . — Drunkards sufler from func- 
tional and organic discjiscs of all the imj)ortant organs of the 
economy : from indigestion, with vomiting and purging, through 
irritation of the stomach and bowels; from jaundice, through irri- 
tation of the liver ; from albuminous urine, diabetes, and other 
urinary disorders, through irritation of the kidney ; from con- 
gestion of the brain, delirium tremens, and insanity, paralysis, 
convulsions, and shaking ])alsy ; as the'cflect of the poison on the 
nervous centres. 'I'hc organic diseases induced hy the })rolonged 
abuse of spirituous liquors are degeneration of the liver, 
kidneys, heart, brain, and sjunal cord, scirrhus of the stomach, 
and pulmonary consumption. Dropsy is a common result of the 
organic diseases of the drunkard. 

II. ETHER. 

Several volatile and inflannnahle liquids are known under the 
general name «>f clher, and they are divided into the three groups 
of simple, double, and compound ethers. The liquid known as 
ether, ordinary, vinic, or sulphuric ether, belongs to the first 
group, and is the })oison here spoken of. It is the product of the 
distillation of a mixture of alcohol and sulphuric acid. 

Properties . — Pure ether is a limpid, colourless liquid, highly 
volatile and inftamniahle, with a specific gravity of 0*735°, lx>iling 
at 95°, and freezing at about — 24°. It evaporates without 
residue, burns with a yellow flame, and deposits charcoal on cooled 
surfaces, hut when burned with a proper proportion of oxygen is 
resolved (like alcoliol) into carbonic acid and water. It yields a 
dense, inflammable vapour, which forms with oxygen or air, in 
certain proportions, an explosive mixture. Its odour is penetrating 
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and characteristic, and its taste hot and pungent, hut in 'evapo- 
rating it gives a sensatioii of cold. It is sparingly soluble in 
water, but freely in aldshol. It is also a powerful solvent of 
several bodies, among v**ofehera iodine, corrosive sublimate, and 
certain of the alkaloids. 

Tests^ — a. Its characteristic odour, h. Its imperfect com- 
bustion, leaving a stain of carbon on cool surfaces, c. Its partial 
solubility in water, the bulk of the liquid floating on the surface. 
d. It has the same reaction as alcohol with bichromate of potash 
and sulphuric acid. 

In Organic -Ether is separable from the contents of 

the stomach by the same process of distillation as alcohol. 

Hxperiments on Animals . — ^The experiments of Orfila show 
that ether produces nearly the same eftect on animals as alcohol. 

SYMPTOMS, 1‘OST-MOBTEM APPEAllANCJSS, AND TREATMENT. 

(Symptoms . — Large doses of liquid ether, such as several 
drachms, give rise to nearly the same effects as alcohol. A stage 
of delirious excitement is followed by narcotic symptoms. 

The symptoms which follow the inhalation of the vapour show 
themselves more quickly, and are more severe than those that 
follow the swallowing of an equal quantity of the poison. The 
first effects are seen in quickened pulse and respiration, 6ushed 
face, suffused eye; and mental excitement ; but if the inhalation 
he continued, the patient falls into a state of stupor, with slow 
laborious stertorous breathing, and quick pulse. The face and 
lips arc livid, the surfacxj pale and cold, the pupil dilated and 
fixed, the eye turned upwards, and the whole voluntary muscular 
system relaxed. If the inhalation is curried on for a few minutes 
only, these symptoms soon disappear ; but if it is continued for 
ten minutes, a quarter of an hour, or more, all the effects arc 
increased, and the patient is roused with difficulty. When the 
effect of the poison is complete, sensation is suspended, so that 
long and difficult operations may be performed either without 
any evidence of pain, or with indications of suffering which leave 
no recollection behind them. But the symptoms do not always 
conform to this description. The poison sometimes causes violent 
excitement ; in other cases, a state of incoherence ; in others, 
again, a troublesome cough; and nausea and vomiting either 
occur during the inhalation, or they are among the symptoms of 
recovery. Tho prolonged inhalation of the vapour may end 
fatally. 

Fost^mortem Appearances due to poisoning by alcohol. 
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The odour of ether perceptible in the contents of the stomach, and 
througliout the body. 

Treatment . — That of poisoning by alcohol. 

III. CHLOROFOEM. 

(diloroform, or chloroformyl, is one of the large class of chemical 
compounds formed by substituting chlorine, bromine, or iotline for 
the hydrogen of the simple or compound ethers. It is obtained 
by distillation from a mixture of slaked and chlorinated lime, 
rectified spirit, and water. , , 

Pro 2 )€rties^^^ 0 ^\oxoioTm ita coloi^less liquid, of high refractive 
l)Owerjj,4iiiSl^ph (1*49^), very volatile, giving oil’ 

a dense y apQur^ .ah4 at 142° F. It has a sweet pungent 

taste^.and a strong pleasant odour compared to that of apples. 
It is perfectly soluble in alcohol and ether, but very sparingly so 
in water, in which it sinks in large globules. II' puj-e it lias a 
neutral reaction, does not discolour oil of vitriol, has no odour of 
chlorine, and leaves no unpleasant odonr on evaporation. It dis- 
solves camjihor, volatile oils, wax, resin, caoutchouc, gutta pereba; 
iodine, bromine, sulphur, and phosphorus ; and some of the alka- 
loids, among which strychnia is the most important. At a red 
heat its vapour is resolved into chlorine and hydrochloric acid. 

Teds. — a. Its taste and odour, h. Its high specific gravity 
and sparing solubility in water, e. It is not easily inflamed, and 
burns with a green flame, d. It comifictely dissolves camphor, 
gutta perclui, and caoutchouc, e. It produces its cliaraclerislic 
efi’ects on small animals. 

In Organic -Liquid chloroform may be separated 

from the contents of the stomach by distillation at 120° F. The 
vapour may he se])arated from the blood and tissues by the same 
process, or by one liascd on the fact that, when transmitted 
tlirougb a tube heated to redness, it is decomposed and resolved 
into chlorine, hydrochloric acid, and carbon. The method of 
procedure is very simple. The organic matter is put into a flask 
with a narrow tulx) bent at right angles. On heating the mixture 
to a temperature of about 150°, the chloroform is volatilized, and 
on heating the tube with the flame of the spirit-lamp, is decom- 
posed. 'I'hc vapours that issue from the open end of the tube, if 
receiv(‘d on paper moistened with solution of iodide of potassium 
and starch, developc the characteristic blue colour ; if received on 
a glass plate inoisiened with a solution of nitrate of silver, the 
chloride of silver is formed ; while moistened litmus paper is first 
reddened and then bleached.- 
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SYMPTOMS, POST-MOBTEM APPEAEANCES, AND TKEATlkfENT. 

Symptoms . — Chloroform whether swallowed or inhiiled pro- 
duces symptoms resembling those caused by ether. In the 
former case it also causes symptoms of irritunt poisoning. The 
inhalation of the vapour causes at first a condition of stupefaction, 
and then a kind of delirium characteri/^ed by shouting, laughing, 
singing, and violent struggling. The circulation and resj)iratioii 
are quit*keued, the face flushed, and the pupils contracted. After 
this stage of excitement sleep comes on with muscular prostration 
and anaesthesia, slow pulse and respiration, and pale face. 
The muscular relaxation thfeu beoomes more complete, the 
anesthesia more profound, and reflex cxcitabflity irj^olished. 
The pulse is slow and irregular, t^e re^iration ai£wDns, the 
face livid, and unless the adininistrati&ia stopped, deatll ensiles. 
The resj/iration usually ceases first, while the heart pontinues to 
beat a little longer. 

Death, however, in many cases occurs quite suddenly ttt an 
early stage in the administration, either before or just at the 
commencement of, a surgical operation. The modes of death 
from chloroform inhalation have been the subject of much 
investigation, and still require elucidation. 

Experimenls on Animals , — On animals chloroform prodiioea 
effects similar to those in man. Death appears to result from its 
paralysing effect , on the centres of respiration or circu- 
lation. Sometimes the heart is first affected, at other times 
the respiration is the first to cease. Paralysis of the heart seems 
more apt to occur when the vaptmr is administered not sufficiently 
diluted with air. It has been shown by experiments that ether 
has less tendency to affect tho heart than chloroform, and there- 
fore it has been preferred as a safer anmsthetic. Sudden death 
from chloroform is probably due to reflex stoppage of the heart 
through the vagi. This may be brought about by irritation of 
the sensory branches of the fifth, caused by the vapour (Jlering), 
or it may be caused by irritation of sensory nerves when an 
operation is commenced before reflex excitability is sufficiently 
reduced or annihilated (Brunton, Richardson). 

Post-mortem Appear ances,^\Ti many cases the appearances 
are those of asphyxia. The odour of chloroform is perceptible on 
opening the ^dy. It is especially observable in the cerebral 
ventricles. The heart is frequently collapsed and flabby. In 
cases of sadden death the heart may be found in a state of fatty 
degeneration. Sometimes bubbles of gas are observed in the 
bli)d. Their exact nature is not determined. The post-mortem 
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ujipearhnces are, therefore, neither very definite nor specially 
cliaraeteristle. 

Fatal Dose . — The vapour from fifteen droj)s of chlorol'orm Las 
jirovcd sj)eedily fatal. A drachm of liquid chloroform swallowed 
hy a hoy four years old, proved fatal in three hours.^ For a 
minute detail of the symptoms and j)ost-mortem appearances in 
a case of iioisonin^ hy repeated doses of liquid chloroform, 
amounlinijj in the a^gre^ale to more than five ounces, consult 
the case of Dr. Glover, as descrihed by Mr. J. Gant.f Death 
took i)lace, in this iiislanee, after 25 hours, in spite of judicious 
and ])ersevering treatment. Consult also the able chapter on 
chloroform in the last edition of Druitt’s ‘ Surgeon’s Vade 
Mecum.’ 

Tnatm^nt. — Cold afi'usion as a shock, followed hy the treat- 
ment jmoper to ai)nfca, the tongue being drawn forw ard to give 
more 1‘ree access of air to th<; windjape. Hleeding from the 
jugular may sometimes he of benefit. Attem})ts to excite respira- 
tion and circulation by galvanism or Faradization have been 
made, but apparently with little success. In poisoning by liquid 
chloroform, tlie treatment should commence with the use of the 
stomach-pump. 

IV. IIVDIIATJ.: OF CHLORAL. 

'Within the last fi'w years, hydrate of chloral, introduced by 
Liebreich as a hyj)notie and ame.sthetie, 1ms come into extensive 
use in medicine, and numerous cases of accidental and suicidal 
poisoning have been re})orted. 

Fro i>f‘r lies. — Chloral, produced by the action of chlorine on 
alcohol, forms with water the hydrate of chloial, which is a white 
crystallin<^ substance, ])Ossessing a penetrating odour and a hot 
burning taste. It is freely soluble in water, alcohol, and ether. 
Under the inlliicnce of alkalies it is decomposed into chloroform 
and formic acid. When its vapour is passed through a red-hot 
tube it gives the same ])roducts as chloroform. 

S^^}nj)tonus.— When chloral is given in medicinal doses it causes 
in a few minutes, as a rule, a heaviness, passing into profound 
sleep, resemhling natural sleep. Sometimes, however, it gives 
rise to great excitement and delirium. In poisonous doses it 
causes slec'p of a more profound character, passing into coma. 
The lespiratioiis fall in number, the pulse becomes weak, rapid, 
and irregular. There is complete muscular prostration and 
anawthesia. The tem})crature falls, and the extremities become 
cold. Tile pupils are at tirst contracted and then dilated. Death 

♦ Taylor, ‘ On Poisons,’ p. 710, f « Lancet,’ April 23, 1859, p.426. 
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takes place from cessation of the respiration, or circulation, or from 
profound narcosis, or in some cases a short time after taking the 
drug, from sudden stoppage of the heart. 

Ejrperimpvfs on Animah. — Hydrate of chloral j)r()duces in 
animals effects similar to those in man. In toxic doses it causes 
profound coma and unaisthma, and h'ads to death, hy ))aralysis of 
the circulation and respiration. It lowers the teiii])erature in a 
reinarkahle degree. 

Poai-nwrieni Appear ancea. — These exliibit nothing character* 
istic. Uiisually there is congestion of the longs and meninges of 
the brain. The hlood is said by llichardson to (rongulato less 
firmly than usual. The odour of the drug may bo perceived in 
the viscera. 

Fatal Done . — (jonsiderahlo uncertainty exists as to what may 
he regarded as a poisonous dose, on account of some iinexjdaiiicd 
irregularity in the action of the drug. A case is reported by 
Marshall (* Phil. Med. and Siirg. llep.," 1871) where 3 grains 
caused the death of a child a year old in 10 hours. Tliirty grains 
have caused alarming symptoms and death in the case of a w’oniaii 
aged thirty (Fuller, ‘Lancet,’ March, 1871, p. 220). Ihynolds 
(‘ Practitioner,’ March, 18/0) relates a case of nearly fatal 
poisoning from 45 grains. Watson (‘ Phil. IVIed. and Surg. 
Rep.’) gives a case where 80 grains, given in 10-graiti doses, over 
a period of tlO houps, nearly ])roved fatal, .lolly (‘ (kmtralblatt f. 
die Med. Wissensch.,’ 1S72, j). f304,) gives two fatal eases of 
poisoning by 5 grammes (77 grains). Both patients had been in 
the Imhit of taking the san.c dose for several evenings pre- 
viously, and both died in a few minut(!s after the last dose. 
On the other hand, much larger doses have been given without 
causing serious effects. Anslic (‘Practitioner,’ 1871, i». 127) 
relates tw'o cases, cue of delirium tremens, where 100 ami 180 
grains were given; and another of mania, where 120 grains were 
given with the only effect of inducing prolonged sleep. 

For other cases see papers by Richardson (‘ Med. Times and 
Gazette,* 1871); Hunt and Watkins (‘Brit. Med. .lourn.,’ Feb. 
1871); Norris (‘Lancet,’ Feb. 1871). 

Fatal Period . — From a quarter of an hour to ten hours, or 
more. 

Treatment . — The treatment is much the same as that of 
opium-poisoiiing. Means should he adopted of rousing the 
patient by stimulants, &c. Artificial respiration may be neces- 
sary. The subcutaneous injection of strychnia has been recom- 
mended as an antidote ; but its efficacy bus not been fully 
established. 
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Tlie'supvlcnicntal list which heads this chapter, roughly divided 
into three groups, according as they are derived from the destruc- 
tive distillation of coal, wood, or animal matter, or by analogous 
procoHSCM, comprises some important poisons, which can only be 
briefly noticed, the reader being referred for fuller information to 
worlds on toxicology. Our knowledge of these poisons is sufficient 
to justify the i)ositiou assigned to them in this classification ; 
though, there are indications that, after larger experience, some 
of them will have to be transferred from “ inebriants” to better- 
defined classes. 

From among these poisons some tnay be set aside as of little 
importance — the vSpour of amylene^ tried as an anesthetic, 
and diftised after etmsing . two deaths f wood^naphtha and 

nitro-glyoerine, as not Iike!y to come as poisons. Others 

may bo treattjd briefly on account of tbeir ‘T)eing in frequent use 
in the priicticc of medicine, but though possessed of poisonous 
properties, rarely, if ever, destroying life — e.g., oil of turpentine 
and kroasote; and others again, as fusel and Dippel’s oil, on 
account of their rarity. Coal naphtha, carbolic acid, and nitro- 
benzino, are entitled to be more fully discussed, both as poisons 
that have proved fatal to the human subject, and as liquids (in 
common with benzoic and aniline) largely used in the arts. 

Oil of T'urpcuUue. — This liquid is evidently possessed of poi- 
sonous properties, jiartly irritant, partly narcotic. Two drachms 
of the oil hav(' killed a dog in three minutes, tlio effects showing 
themselves immediately in staggering, cries, tetanus, and failure 
of pulse and rcsj>iration. In the human subject it is often given 
as an a])eri(!iit, or used as an injection, for the destruction of 
worms, or to iiromole the expulsion of flatus from the bowels. 
For these purposes it has been administered in doses of one, two, 
or three ounces, and has acted only as an aperient; but in some 
instances it has caused violent irritation of the urinary organs, 
and in others intoxication, tbllowed by coma, collapse, and con- 
vulsions. It has more than once caused dangerous symptoms in 
young children, these being sometimes described as intoxica- 
iioii. 

Kreasote , — This is one of the products of wood-tar. It is 
named from its property of preserving flesh, and possesses powerful 
antiseptic properties. It is used in medicine, chiefly for the pur- 
pose of checking obstinate vomiting; but it is also employed as a 
local application to carious teeth, and externally, in a state of 
dilution, to fletid ulcers, and in some skin diseases. If applied 
to the skin it destroys its vitality. It is an active poison. Thirty 
drops suffice to kill a rabbit in one minute. In the human sub- 
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ject, a large medicinal dose produces irritation of the stomach 
and bowels, with giddiness, headache, and drowsiness. Two 
drachms in a single dose have killed an adult in thirty-six hours. 

Fousel or Fmel oil (ainylic alcohol, potato-spirit, oil of grain). — 
This liquid, distinguished by its peculiar and disagreeable odour, 
burning taste, and irritating vapour, acts as an inebriant, whether 
swallowed or inhaled, causing headache, giddiness, and staggering 
gait. 

Oil of Dip'pd .. — This animal oil is the product of the destruc- 
tive distillation of hartshorn, bones, and other animal matters. 
It has twice proved fatal in the humap subject, but under cir- 
cumstances which have preventi^ a full d^cription beip^ given 
of the symptoms occ^j^ed by it. Vomiting was present', and, 
on examination of the &dy, there were marks of irritation of the 
stomach and bowels, and of strong corrosive action in the month 
and gullet. 

Coal-naphtha . — This result of the distillation of coal-tar has 
proved fatal to a boy twelve years of age. It was taken in the 
large dose of throe ounces, and death happened in less than three' 
hours. The first symptoms were those of intoxication and furious 
delirium, soon followed by insensibility, stertorous breathing, and 
cold skin ; then, after partial recovery, following vomiting, fresh 
symptoms of collapse. Four days after death the body was per- 
vaded by the peculiar odour of the poison.* 

CarhoUc Acid — Phenol . — The widespread use of carbolic acid 
in medicine and as a disinfectant has given rise to many cases of 
accidental and suicidal poisoning from internal administration, us 
well as to dangerous or fatal results from cutaneous absorption 
from the sound skin or w'ounds dressed with carbolic acid lotions. 

Properties . — Carbolic acid is met wdth in commerce in a crude 
state in the form of a dark liquid of a peculiar odour, and contain- 
ing a large proportion of xylic and crcsylic acids. In the pure 
state it is in the form of colourless acicular 'crystals, which fuse at 
95°, and readily deliquesce on exposure to the air. It is slightly 
soluble in water, to which it communicates its characteristic 
odour, as well as in alcohol, ether, and glycerine. 

Tests . — Carbolic acid is recognised by its odour. When 
concentrated a slip of deal dipped in it, and afterwards in hydro- 
chloric acid, and exposed to the light, becomes of a greenish-blue 
colour. In dilute solutions perchloride of iron strikes a violet blue 
colour. A more delicate test is the pale blue colour which is pro- 
duced when the solution is treated with a quarter of its volume 
of liquor ammonise, and a clot of chloride of lime added. This 

* ‘Lancet,’ 1856, p. 230. 
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reaction reciuircs a little time, and is Imstened by heating. In 
excessively dilute solut.ions (1 in 40,000) bromine water in excess 
causes a yellowish ilocculent precipitate of trihromophenol, 
which, on being treated with sodium amalgam, yields oil}" drops 
of j)lieiiol. 

Jw Orf/nrfic Mixlnr^s. — These smell strongly of phenol, which 
can be distilled off on dilution and acidulation with sulphuric acid. 

Sifm/iddma . — When the poison is swallowed it causes local 
caustic ell'ects and a hurning sensation in the mouth, fauces, and 
stomach, followed rapidly by vertigo and a feeling of intoxication. 
Hiis passes into a state of nnconsciousfjess, stnj)or, 'and collapse, 
with comj)lete inusculur prostration and anesthesia, stertorous 
respiration, rapid and feeble pulse, and lowering of the temperature. 
Vomiting is rare, and convulsions are exceptional. Usually there 
is marked contraction of the pnpil. The odour of the poison is 
perceptible in the secretioi‘8 of the nose and mouth and in the 
breatli. 

PoH-moHem Appeamneex . — The mucous membranes of the 
mouth, (csoidiagus, and stoiiKicli arc pale, corrugated, sodden, and 
partially detached, and marked by local patches of hypermmia or 
capillary luemorrhage. The marks of the acid may be seen on 
the lips and chin, 'riioro is congestion of the brain and its mem- 
branes, congestion and <edema or emphysema of the lungs, and 
congestion of the abdominal viscera. The heart is sometimes full ; 
at f)tlu'r times em})ty ; or the right side full, and the left empty. 
'I’he blood is dark and semi-fluid, or only partially coagulated. 
The organs of the body exhale the odour of the acid. This is 
particularly evident in the subarachnoid fluid and cerebral ven- 
tricles. The urine in the bladder is of a dark or olive-green 
tint, and has the odour of the acid. The dark colour of the 
uri)ie is due to oxidation products of carbolic acid. 

Fatal Dose , — Dangerous symptoms have been caused by G or 
7 drops of tlie acid (Fuller and Finkhnm). The exact fatal dose 
is not determined. Usually tlie quantity swallowed has been 
large or indeflnite. Half an ounce has caused death in 50 minutes. 
(Jeflreys and Hain worth, ‘JVled. Times and Gazette,* 1871, 
p. 423.) Ogston (* llrit. Med. Journ.,* Feb. 1871) has given a 
<*ase of death in 1»3 hours from an ounce to two onn(?es, Taylor 
(‘ l*hil. Med. Times,* vol. ii. p. 284) gives a case fatal in from 2 to 
3 minutes from a dose of about an ounce. 

Death has resulted from cutaneous absorption. An interesting 
account of such eflccts is given by Machin (' Brit. Med. Journ.,* 
Feb. 1868), and by Hoppe Seyler (Pfliiger’s ‘ Archiv f. Physio- 
logic,* V. 1872). 
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Fatal Period . — A few minutes (Taylor), 8 hours (Perrier), 
13 hours (Ogston), sixty liours (Ziinm). 

Treatment. — Tlie stomach sliould be (‘m])ticd by emetics or 
the stomach-pump. Olive oil has been recommended as an anti- 
dote. Husemnn states that the most efficient snitidote is the 
saccharate of lime., made by dissolving Iff parts of sugar in 40 
of water, and adding 5 parts of caustic lime. After three days* 
digestion the mixture is to be evaporated. It is to be given in 
water in excess. 

Benzole or Benzine.-^^hm is a limpid, colourless licpiid, of low 
specific gravity (0*85), with a peculiar and not nn])hMsant odour, 
boiling at 177^, and giving off a highly inthimmable vaiiour. It 
is not soluble in water, and being an excellent solvent for stryebnin, 
is used to separate it from iti solutions, lleing also a solvent of fats 
and oils, it is largely used for removing greasy stains. Both tb« 
liquid and its vapour possess poisonous properties. 

Niiro-henzole (iiitro-bcnzine, essence of mirhane). — This product 
of benzole and nitric acid is a thin oily liquid of a ])alo yellow 
tint, with a sweet taste, and an odour so nearly resembling that 
of bitter almonds, that it is often substituted for it in confec- 
tionery. It is also largely used under the above title of essence 
of mirhane, in perfumery. It is distinguished from oil of hitter 
almonds by strong sulphuric acid, which gives with it no change 
of colour, but with* the oil a fine crimson. It has been shown to 
be a very activ(i and fatal poison both by experiments on animals, 
and by several deaths in the human subject, caused by swallowing 
the liquid, by inhaling the vapour, or by the two combined. 
Dr. Letlieby, in 1863, communi(;ated to tlie Iloyiil Society a very 
interesting paper on poisoning by this liquid and by aniline,* 
from which we learn that both liquid and vapour arc most juitivc 
and energetic, yet insidious poisons. In animals, the ])oisoii 
produced either rapid coma, or paralysis and coma after a 
long period of inaction. In the human subject, the inhalation 
of the diluted vapours (as in manufactories of nitro-benzine and 
aniline) gives rise to headache and drowsiness; but when the 
vapour is less diluted or the poison is swallowed, there is first 
drowsiness, then, after a time, flushing of the fact*, a stupid ex- 
pression, and an unsteady gait, as if from drinking, followed by 
imereasing drowsiness and then by coma, sudden as in a fit of 
apoplexy, and continuing till death. From the taking or inhaling 
of the poison to the coma about four hours elapse, and five hours 

♦ See also the * Pharmaceutical Journal,’ August, 1863. For other cases see 
, Contralblatt fur die Med. Wissensch.,’ 1867, p. 736: 1868, p. 416; and 1872, 

p. 160. 
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from that till the death. AfJ:er death there were;"fhished face, 
livid lip, general fulness of the vessels, the blood everywhere black 
and fluid, the liver of a purple colour. Dr. Letheby concludes 
that nitro-benzine and aniline are powerful narcotic poisons, 
exerting little irritant action on the stomach and bowels; some- 
times acting and killing quickly, sometimes remaining inactive 
for a long time ; that by oxidation and reduction nitro-benzine is 
changed in the body into anilirie, and aniline (and its salts) into 
mauve or magCMita. This latter change may occuy du^ng life on 
the surface of the body; and it may also takVplA^^^liiOT death. 
The characteristic odour and change of colour ;will |fr^tly assist 
in identifying the poison as the cause of The nitro- 

benzine is se])arated by distillation from the' orgahic^ matters, 
slightly acidulated with sulphuric add. For a full description of 
the method of procedure consult the paper in the ‘ Pharma- 
ceutical Journal.’ 

Nitro-(fliictr}ne . — This substance, now much used for blasting 
purposes, is a powerful poison. It causes great headache, giddi- 
ness, unconsciousness, general uinsciilar prostration, and occasional 
convulsions. 

It may be observed of all the liquids (Contained in this chapter, 
that they possess highly characteristic jjhysical properties, and 
among them an odour which enables them to he easily recognised 
in the contents of the alimentary canal and throughout the body. 
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KiiSc hroMJCA, strvcunia, and iuujcia. 

Thb alkaloid stry<aj^tiia is the chief active ingredient in several 
plants that have the common property of giving rise to symptoms 
similar to those of tetanus. It is generally found with another 
alkaloid, hrucia, possessed of similar, but less active, poisonous 
properties. 

Strychnia is ascertained to bo the active poisonous principle 
of five plants — all na- 
tives of hot climates 
—the Strychnos nux 
vomica, S. Ignatia, S. 
tiente, S. toxifera, 
and S. colubrina. The 
Strychnos nux wo- 
inicu grows as a tree 
in (.V^romandel, in 
other parts of India, 
and in Ceylon ; the 
S. Ignatia in the 
Philippine Islands, 
also as a tree ; the S. 
tieute in Java, as a 
large climbing shrub; 
the S. toxifera is a 
native of Guiana ; 
and the S. colubrina 
grows as a tree in 
many parts of Asia. 

A cutting of the 
S. nux vomica, with 
a section of the 
fruit showing the 
seeds, is given in 

fig. 127. 
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The S. nux vomica yields the poisonous seed and bark in use in 
this country ; tlie S. Igniitia produces the seed known as tin; bean 
of St. Ignatius ; tlic S. tieiite supplies the bark of W'hich an 
acpieoiis extract constitutes the upas poison ; the S. toxifera was 
till lately the rcj)uted source of the poison variously designated 
as woorara, woorali, oorara, curaie, and tiennas, used by the 
natives of South America in preparing their ])oisoned arrows. 
There is now reason to believe that this poison is a compound 
derived from siweral sources (animal and vegetable). 

There are tliree vegetable ])roductions more or less common in 
England wliich contain strychnia — ^tbe bean of St. Ignatius, and 
the bark and seeds of the Stryclmos vomica. 

"J'lu‘ leans of SL Ic/naiius are nQt>tof|^n met with out of 
museums. They are the seeds of the pear-shaped fruit of the S. 
Ighatia, in which they (ixist to the number of about twenty. 
They vary in size from tluit of a nut to that of a large filbert. 
They have a thin brown outer coat, which is easily detached, and 
leaves a smooth, black surface. They arc very hard, and look 
like small pebbles with irregular rounded outline, and two or 
three unequal liatteiu'd surfaces. They coutait) slrychuia in the 
large proportion of 12 ])arts in 1000, and some hrncia, and act 
like mix vomica or str^’chnia. 

The hark of lie tSfrt/rlnos iivx vomleUy fcirmerly mistaken for 
ouspnriu or angostura hark, and named, accordingly, “ false Angos- 
tura bark," has a very characteristic a})pearancc. It is quilled, 
or twisted like dried horn, and is thickly covered with wliite pro- 
minent spots bearing some resemblance to a lichen. It yields a 
light yellow powder of an intensely bitter taste, wliich is reddened 
hy nitric acid. It contains both strychnia and brucia, and acts 
in the same manner as the seed of the alkaloid. 

The nux vomica, or seed of the S. nux vomica, is much more 
important, and requires to be more minutely described. 

NUX VOMICA. 

This poisonous seed is largely imported into this country ; 
and a spirituous extract (extractum nucis voniicm) given in 
the dose of half a grain to two gniins, and a tincture, contain- 
ing forty-four grains to the ounce (dose ten to twenty minims) 
are in the British rbaniiacopmia. The nut or seed, as well as 
the alkaloid and its salts, are in common use as poisons for wild 
animals, rats, and vermin ; and they are prescribed as medicines 
in paralytic aftections, and in some other diseases to which they 
would seem loss applicable. In the two years 1837-8, nux 
vomica w^as the cause of death in three instances. 

The seeds, three to five in number, are enclosed in a rich 
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orango-colourcd fruit of tlio size and shape of a apple. 

They are circular in outline, and vary in thickness, and in size irom 
that of a shilling to tiiat of a tlorin. Their edges are rounded ; 
one surface is concave, the other convex, or convex in the centre 
and deeply grooved near the margin as in tig. lUS. A liorizontal 
section has the appearance shown in fig. llil), and a vertical sec- 


Fig. 1S8. Kig. 129. Fig. 1:10. 



tioii displays a circular central cavity and heart-slia})(‘d embryo, as 
in fig. 130. hy introducing a sharj) knife at tin* ])rojcctiiig point 
shown in fig. 128, the seed may be easily eU‘ft so as to display 
the embryo. Tins seeds have an external coating of liglit brown 
silky hairs, radiating from the centre. They are so hard that 
they can only he reduced to jiowdcr by rasping or filing. VVlicn 
turned in the lathe they yield a wliite shaving. Tlic interior of 
the seeds is white* or slate-coloured, and of a waxy consistence 
and gives a rich orange colour with u drop of nilric add, and 
a green with the perchloride of iron. 

The powder of the seeds has the colour of jalap powder, a 
faint odour, and an intense and jiersistent bitter taste. 'I'he 
brown silky fibres whicli coat the nut are seen in large numbers 
under the microscope, and are very distinctly defined when treated 
with a drop of strong nitric acid. The watery solution of the 
powder is rendered pink by nitric acid, and green by the 
perchloride of iron. Tlie powder contains the alkaloids strychnia 
and brucia in union with strychnic or igasurie acid. Tlic quantity 
of strychnia has been variously estimated at 4 and at 10 jiarts in 
the 1000. 

Tlie extract is readily recognised by the rich orange colour 
imparted by nitric acid, the lake colour developed by sulphuric 
acid, and the transient blue tint given by sulphuric acid and 
bichromate of potash. 

Symptoms . — Those of poisoning by strychnia; combined in 
some cases with irritation of the alimentary canal. 

Commencement of Symptoms . — From five minutes to an hour, 
or even more, according to the form in which it is given. 
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Fatal Period . — IVom fifteen minutes to three hours or more. 
One hour is a common period. 

Fatal Dose . — Thirty grains of the powder, tiie weight of a nut 
of medium size, and throe gmins of the alcoholic extract, have 
])Vovod fatal. 

Post-mortem Appearances . — Those of poisoning by strychnia. 
"I'he brown powder often adheres to the lining membrane of the 
stomach. 

Treatment . — The poison to be removed by emetics or the 
stomach-pump. The rest of the treatment that of poisoning by 
strychnia. 

8THVCITNTA. 

This alkaloid is largely used in every part of the world. to 
destroy wild animals and vermin. In poisoning wild animals it 
is usual to insert it into the stomach of a small animal or bird 
recently killed j and in poisoning birds to steep grains of wheat 
in u strong solution of the alkaloid, or of one of its salts. A 
powder known as “ Battle’s Vermin Killer” contains, according 
to an analysis by Dr. Ijctheby, j)cr cent, of the poison mixed 
with fiour, sugar, and Prussian blue, and “ Butler’s Vermin 
Killer” consists of strychnia mixed with Hour and soot, in the 
lower }>ro]>ortion of about 5 per cent. The fiesh of animals that 
have eaten of poisoned meat or grain sometimes ))roves ])oisonous 
to other animals. 

Strychnia in the dose of to grain, and the liquor strychnitn 
containing t grains to the ounce, and in the dose of from 5 to 10 
minims, are admitted into the British Pharmacopouia. In conse- 
quence of this twofold use of strychnia as a popular poison for 
animals, and us a medicine, eases of accidental poisoning some- 
times oe<nn’. Of late years, too, the alkaloid has become a for- 
midable instrument in tlic hands of the murderer ; ami is believed 
to have been the immediate cause of death in more thau one 
recent instance, as in those of Palmer and Dove. On an average 
of the five years 1852-5G strychnia and mix vomica are credited 
with two deaths. 

vStrychniu may have to be examined— 1. In substance. 2. In 
solution. 3. In organic mixtures. 

1. In Suhstance. 

Properties . — Strychnia is found in commerce as a white pow’der, 
and as a colourless crystal. In commercial specimens the form of 
the crystal iB a rectangular prism, either of the exact shape 
shown in fig. 131, or with the ends replaced by one or two 
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oblique planes. When obtained from solutions of its salts by 
addition of liquor amiuoniai, or, still better, by exposure to its 
vapour, they present under the lens or 
microscope three leading forms — the 
long rectangular prism, the short hexa- 
gonal prism, or the regular octahedron. 

From a group of crystals obtained by 
exposing a drop of a solution of the 
acetate of strychnia to the vapour of ammonia, the forms shown 
in figs. 132 and 133 have been selected.* The crystals in fig. 
132 are long four-suled ])risnis, isolated or in stellate groups, with 
a single octahedron slujvvn in conttict with one of the prisms. 
Th(‘ crystals in fig. 138 are cither regular octahedra or modifications 
of the same, or short six-sided prisms ; and there are one or two do- 
decahedra, rhomboidal find pentagc»nal, as well as plates of diflerciit 


Fif,'. 132. Fiir.133. 




forms, and among them one of the deep triangular qilates so ctmi- 
mon in some specimens of arsenions acid. The octahedra will be re- 
cognised in the several points of view in which they present 
themselves, on referring to the account given of the crystals of 
arsenions acid at p. 409. 

Strychnia has an intensely bitter and very persistent taste, 
which is stated to be distinctly perceptible in solutions containing 
one grain of the alkaloid in a gallon (70,000 grains) of water. 
Strychnia is so insoluble in water as to require for its solution 
upwards of 7000 times its weight, at 50*^ (one grain in about 
fourteen measured ounces), and 2500 times its weight at 21 2^^'. 
Wormley gives, as the result of many experiments, one in 8333 
parts of water. But it is more or less soluble in ether, alcohol, 

* Acetate of morphia Bimilarly treated yields prismatic forms only (fig. 100, , 
p. 624). 
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ainylic alcohol, henzolt*, and cliloroforni. It is soluble in about 
]0(l() jmrts of coinnuu'cial ether, 2(K) of absolute alcohol, 120 of 
amylic alcohol, 2r)() of b(?nzole, and S of chloroform. If pure, it is 
not coloured by the stroiipj mineral acids ; but when it contains 
brucia, it is more or less reddened by nitric acid. When heated 
on porcelain, it inelta slowly into a dark brown liipiid, smokes 
abundantly, giving out an agreeable odour, and deposits a mode- 
rutely-abundant carbon. 

Teds. — a. The form of the crystals as abr)vc described, h, Tlic 
intensely bitter taste, c. The very s] faring solubility in water. 
d. The negative effect of strong suljihuiic acid. Strychnia 
belongs to the group of alkaloids which arc not (jhanged in colour 
by cold Bitlpburic acid. Nor is auy colo^ir developed when the 
acid solution is warmed, and only a light, yellow tint when it is 
heated, e. The chemical and galvanic colour tests, f. The test 
of sublimation. 

Colour Tedx. — 1. ('hcinical Colour 'I’csts. a, I’laee the 
smallest visible crystal or granule of stiwchnia on a surface of 
^^'hite porcelain, or enamelled gla.^^s. Add a dro]) of pure strong 
snljihuric acid, and mix the acid and alkaloid tlioronghly with a 
glass spatula. No change of colour takes jdacc ; or, if it contain 
hrucia, a faint rose tint. Near this acid mixture j)lace a speck 
of bichromate of ])otash, and then bring the liquid and the re- 
agent togctluu* uitli the jKfint of the spatula, having ju'eviously 
])laced the jforcelain in a favouralfle light. At the point of eon- 
tael a deep rieli blue cadour makes its appearance, and on stirring 
the reagent into the acid solution, extends through the whole 
li(]uid, uhich soon change's to purple, from purple to crimson, 
from crimson to a rich red brown, and then gradually fades into 
a bright red, w hich ce.loiir it ret ains for several hours, h. Proceed 
in the same manner w ith the ferrideyanide of potassiui»i. c. Pro- 
ceed in the same w’ay will; the permanganate of potash, d. Place 
a dro[) of strong sulphuric acid on the white porcelain : add a 
minute fragment of the ])eroxide of manganese (not more than 
will impart to the acid when mixed with it a neutral tint). 
Draw' out a thin line of this aeid liquid with the point of the 
spatula, and bring it in contact with a minute granule or crystal 
of strychnia. Similar colours will appear wherever the alkaloid 
is brought into contact witli the mixture, e. Proceed in the 
.same way w ith the i)eroxide of lead. 'J'he same colours will be 
developed. The description of the colours j)roduced by these re- 
agents may he siinplitied and more ca.sily remembered if, inter- 
mediate shades of colour being overlooked, the succession is de- 
scribed as— 1. The rich blue of the Orleans plum ; 2. The darker 
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pnrplo of tlio mulberry ; and 3. The bright clear red of the sweet 
orange. Of these eoUmrs, when the reaction is normal, and the 
colour-developing s\ibslancc is at once stirred into the acid 
liquor, the first lasts from half a niinntc to forty-live seconds, the 
second colour one, two, or three minutes, and the third for several 
hours or days. So that it is not of a mere tlasli of colour that we 
speak wlien d(3scrihing the colour-tests, but of a successive cliauge 
of colour that can he dcbherattjly watched ami readily recognised. 

These tests all give highly satisfactory ri-sults, but the most 
delicate is the permanganate of potash.* Sonnenschein reeom- 
mends tlie sesquioxide of eeriiim and sulphurii^ acid as a teat for 
strychnia of great delieacv. Kmployed in the same manner as the 
above tests it causes a beautiful blue, which passes slowly into 
violet, and finally into a cherry -red, which lasts a long time 
(‘ Archiv der Pharmiicie,’ cxciii. 252). 

The colour tests are etpjally aj)plicablc to crystalline spots 
obtained by evaiiorating solutions of the alkaloid, or of its salts; 
and they reaet with the greatest delicacy and certainty on the 
sublimates presently to be described, 

2. (fulvauic Colour Test. — 'fins also is a])plieable to a crystal 
or granule of stry<*lmia, or to a deposit of the alkaloid from its 
solutions. Place a dro]) of a solution of strychnia (say one part 
of the alkaloid in 10,000, or even 20,000, of water') into a (uip- 
shaped depression in a piece of platinum foil, and allow it to 
evaporate. Wh(;n 'dry, moisten the spot with a drop of concen- 
trated suljdiuric acid, (’onnect the foil with the positive j)ole of 
a single Cell of drove’s or Smee’s battery, and then touch the aciil 
with the platinum terminal of the negative pole. In an instant 
the violet colour will fiash out, and on removing the pole from 
tlic acid the tint will remain. (Lcthehy.) 

The Test of StihUmation . — This test also is one of c.xtreine 
delicacy, succeeding best with such minute quantities as the 
j ^’,,,th down to the Yi.Joo ^ grain. Thu larger quantity will 
yield fifteen or more succ'essive sublimates ; the smaller, at least 
one distinct sublimate. I’be coarser sublimates from the larger 
quantity will also yield characteristic secondary sublimates. Like 
the colour test.s, this is applicable to the alkaloid as deposited 
from its solutions. 

The mode of procedure is that described and figured at p. 405, 
Fig. 50. A i'ragment ol' crystal, or a speck of powder, is placed on a 

• For a careful e.\aminntion of the colour-tests for strychnia, and roasous 
for pret(?rriiig the solid to the liquid form of the soluble rcapeuts, sec a paper 
by Dr. (iuy in the ‘ Fhannaccutical .Tournul,* 1861. See also the same Journal, 
July, 1856, for an inslruelive paper by Mr. W. Copney. 
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<*.lc‘an (Iry crucible cover, in ilie centre of a ring of glass. A 
glass disk, or microscopic slide, is dried and boated in the flame 
of the spirit-lamp, and placed on the ring. The flame is then 
applied to the porcelain till its temperature is considerably raised ; 

when a mist will appear on the glass 
disk, and upon this, (me by one, several 
milk-white circular g})()ts, remaining 
distinct, or coalescing, are seen to form. 
These are often crystalliiu!, as seen by 
the naked eye, and in good specimens 
have the appearance shown in fig. 
134. Similar a] >j)ca ramies occur 

(though less uniformly) in the subli- 
mates of morphia, and they afliwd a 
strong presumption of the j)r(»sencc of 
strychnia. To such a sublimate as is here shown, and, indeed, 
to sttblimatos that are much less characteristic, tlio colour tests, 
as well as all the liciuid tests which give good results with 
strychnia, or its solutions, may be apidied with confidence. The 
parts of the sublimate which arc least charact<?ristic should la; 
chosen, and to these the several reagents should be applied in 
succession under the microscojie, the more cliaracteristic crystal- 
line appearances remaining intact. 

When this sublimation is conducted after the manner described 
at p. 4-07, strychnia is found to remain uncbang(?d np to a tem- 
perature of about 3‘15^\ when it will begin to yield sublimates. 
At 430''' it nudts, and continues to yield sublimates till it is 
exhaustial, and reduced to a carbonaceous film, 

'flic sublimates, examined under the microscope, assume many 
forms. They may consist of drops, or waving patterns, colourless, 
or discoloured, as if smoked; but the greater number are more 
or less crystalline. 



Fiir. isr.. 



Fiff. 130. 



Crusts obtained at high temperatures, with the glass disk suit- 
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ably heated, consist of characteristic isolated crystals, such as are 
obtained from liquid solutions (fig. 135), or they may contain such 
crystalline forms as are depicted at a and />, tig. 13fi, 

An amorphous centre, with penni- 
form or lattice-shaped border is not 
uncommon, and it may be stated 
generally that while the sublimates of 
morjdiia (fig. 107, p. 525) are made 
up of curved lines, those of strychnia 
consist (as in fig. 137) of lines either 
straight or slightly curved, with pa- 
rallel feathery lines at right angles. 

In the coarser crusts, the dark 
spots, or feathered crystals, mentioned _ 

as occurring in the sublimates of 

morphia ([>. 520), are often to be seen lying on the slide, or 
projecting from it. They present such forms as are shown in 
fig. 138. 

The sublimates of strychnia, then, as- „ 

^ T^iLf 

sumo 80 many forms* that they are not in 

themselves conclusive of its presence ; hut it * 1 

fortunately happens that there is no form a i ^ ■ 

that does not give with certain liquid re- ' 

agents results which prove the existence 
of strychnia beyond the reach of doubt. | 

In the first place, as already stated, the ^ 

colour tests act on the sublimate with ex- j 

treme delicacy ; so that to a small spot con- f I 

sisting of the joooo®^ ^ grain all these 
tests may be applied with ease and certainty, minimum drops of 
sulphuric acid being used, and the smallest visible speck of the 
colour-producing substance. 

A second reaction of like delicacy 
is obtained by touching some por- ^ 

tion of the sublimate which hap- 
pens to present the least charac- 
teristic appearance with a minimum 
drop of an aqueous solution of 
carbazotic acid (t;-J-(,). Immediately, 
or in a few seconds or minutes, 
small round greenish brown spots 

show themselves, which spread and often coalesce, and become the 
* See these forms described and illustrated in a paper road by me (G.) at 
a meeting of the Koyal Microscopical Society, Oct. 186/, and published in its 
Journal. 

P P 
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c(5ntrcs of delicate arborescent crystalline groups, such as are 
shown in (liffcrent degrees of delicacy in figs. 139, 140, and 
141. 

Tt will be observed that 
the elementary form in all 
these figures is a book or claw, 
or large section {)f a small cir- 
cle. This is a rare form, and 
an eminently characteristic 
reaction; and it is one wiiicb 
I propose with confidence as 
a test for strychnia both d(!- 
licate and safe, and 'prohahly 
])eculiar to tljis alkaloid. If 
not })eculiar, it is certain to be 
shared witli very few other 
substances. 

A third reaction, which is 



beth delicate and of uniform occurrence, is that with tlic bichro- 
mate of potash. An jujucous solution of this substance 

(which, when dry,idisplays tlie dcli- 
cate arborescent form depi(!ted in 



fig. 1U2, ]). 51 9 j often instantane- 
ously, always sj)ucdily, developes iso- 
lated yellow plates, generally sejuare 
or oblong, or groups such as are 
show 11 in lig. I 

This reaction, too, is either peculiar 
to strychnia, or likely to be shared 
with very few other substances.* 

These statements, though made 
with caution and reserve, are never- 
theless founded on experiments (in 


some instances often reiieated) on 


a large immbi;r of alkaloids and analogous active jaiiiciples. 
ilut it should he borne in mind that the sublimates of 


the alkaloids must needs resemble those of the inorganic 
poisons as well as crystals dejiosited from solutions, in being sub- 
je(;t to great variety of form, as well as to success and failure. It 
should also be undershxxl that the evidence of the presence of 


poisons is always cumulative, and that objections may bo made 
to almost every reaction if taken by itself. 


■*' .*^00 tor many minute details on this subject five successive papers in the 
Pharmaceutieui Journal,’ irom June to October, lst)7. (G.) 
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111 the case of this test of subliinatioii, the evidence would be 
of this kind. A sjieck of a white powder or crystal believed to 
be stryehnia, or a minute deposit from a sohiliou in chloroform or 
benzole, or from a solution of a salt of strychnia neutralized by 
the vapours of ammonia, is sublimed in the manner described at 
p. -107. The temperature of the therniometer rises gradually 
beyond 200°, 2.12°, 210°, and 280 ', at which corrosive sublimate, 
cantharidine, calomel, and araenious aciil, respectively sublime; 
and be\ond the melting point of the other j)oisonons alkaloids, 
till at. or about 31-5° it yields a sublimate or sublimates, melts 
at 130° and still yields sublimates till at length it is exhausted 
and reduced to a charcoal spot. Now all the alkaloids, and 
analogous active principles, hipicfy and sublime, and leave a 
deposit of carbon ; but no other among the ])oisonou8 alkaloids 
answers in any degree to the description now given except 
morphia. Hut this substance under cxj»erinu*nt yields the white 
spotted suhliinute described, and depicted in tig. 131, and in this 
again, corresponds with either strychnia or nK)rj)hia ; and, when 
examined hy tlie microscope, shows the crysttdline tbrins that 
belong rather to the former tluin to the latter. If now we 
submit the sublimate to the colour tests for strychnia, it displays 
the typical succession of colours : and if the slightest doubt or 
misgiving could remain, there would still he in reserve the remark- 
uhle, and prc.laihly* (piite eharacterislic, reactions with carbazotic 
acid and bichromate of potash. 

2. Jn Sohition. 

The procc.s.H for extracting stryehnia from organic nnxtur<>s 
presents the })oison not as an aipieous solution, but di.ssolved in 
ether, benzole, or chloroform. The strychnia so held in solution 
is allowed to dej)()sit itself on a glass disk or slide, examined by 
the mici<>scope, and then submitted to the action of the various 
tests. If one or more of these deposits be treated with dilute 
acetic acid, a soluble acetate of strychnia is formed to which the 
liquid tests may be applied. Assuming this juocedure to be 
ado 2 )tcd, ibe ft)rm of the deposits from the solutions ol' stryelmia 
ill ether, benzole, and chloroform will first be described, and then 
tlie eflcct of certain chemical tests on the solution. 

Stnfc/inia in eihe\\ benzole, and vlilorojhrm.-- a. In ether. 
This crystalline deposit usually assumes dendritic forms ; but it 
may contain octahedra and four-sided prisms. b. In benzole. 
The solution of strychnia in bimzole sometimes leaves on evajMj- 
ration crystals of great hrilliaucy, distinctness, and i)ennanence 
The short six-sided prism is the prevailing form ; hut triaiigulai 

F r 2 
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and other plates of various thickness, and dodecahcdra, rhom- 
boidfll and ])entagonal, are occasionally met with, as in fig. 133, 
p. 573. Generally, however, the deposit, though crystalline, does 


Fig. 143. 



not present distinct crystals, even 
when the strychnia and benzole 
are apparently pure. c. In chloro- 
form, The alkaloid is deposited 
from this solution as rosettes, 
veined leaves, stellate dotted 
needles, circles with broken radii, 
and branched and reticulated forms 
of great delicacy and beauty. So- 
lutions of strychnia in alcohol de- 
posit forms .similar to those yielded 
by the ethereal solution. (J?"ig- 
113.) 


Oilwr Chemical Tests . — Several chemical reagents have been 
recommended as tests for strychnia ; of which some, as the solu- 


F ig. 144. 



tion of iodine and iotlide of potassium and 
tannic acid, are tests for the alkaloids ns a 
class, others snflicicntly characteristic to de- 
serve special notice. 

1 . The a(;etate of strychnia itself, to a weak 
solution of which the tests are supposed to 
be ay)pliGd, crystallizes in tufts of needles 
(iig. 144). 


2. Carbasolic acid, a solution of which of 


the strengih of ■ has been already described as a delicate and 
characteristic test of the stryehnia-sublimate, is ecpially applic- 
Fig. Ilf). ^ihle to the solutions of its salts. A 

drop of this reagent added to a drop 
of the solution first occasions an abun- 
dant gelatinous deposit, which gra- 
dually gives place to curved crystals 
waving in the liquid, like tufts of 
grass, and presenting when dried the 
curved, and often delicately feathered 
i forms of fig. 145. 

I * ^ ^ 3. A solution of corrosive sublimate 

^ — I eauggg an abundant white precipitate, 

which assumes the highly characteristic crystalline form depicted 
in tig. 146. 

Of other reagents it may be observed that there is no alkaloid 




niYSlOLOGlCAL TEST. 


581 


which yields so many well-marked reactions with the many tests 

that have at different times been rccom- 

mended# 

As the tests for strychnia arc also tests for i 

the alkaloids and analogous active principles, ^ m 

it may be well to^ state w'hat these tests are. ' 

Those usually named as indicating the pre- 
sence of an alkaloid by throwing down a j)re- 
cipitate from its solution, are — tannic acid, 
the iodo- iodide and iodo-hydrargyrato of po- J' \ 
tassium, and the phospho-inolybdate and 
nitro-prusside of sodium. The siilphocyanide, chromate and 
bichromate, ferrocyanide and ferricyanide of potassium ; the 
chloride of mercury (corrosive sublimate), the tercldoride of gold, 
and the bichloride of platinum, with the scsquitdiloride of iron ; also 
bromine in bromobydric acid, arc largely used by those who endea- 
vour to distinguish the alkaloids, and their analogues, the 
glucosides, by liquid reactions. 

With solutions of Ibc salts of strychnia these reagents, without 
exception, yield distinct precipitates, most of which assume, either 
instantaneously or speedily, crystalline forms. Sometimes the 
crystals show themselves as the first efiect of the (;ontact of the 
two liquids ; but sometimes they are developed out of flocculeiit 
or gelatinous masses. 

All these reactions of strychnia, as of the other alkaloids, may 
be studied with advantage in single drops of their solutions jdaoed 
oil glass slides or disks, and touched with smaller drops of the 
reagents : — a simple and delicate method which ought to sujier- 
sede the coarser procedure of the test-tube ; and which has tl»e 
obvious advantage over it, ol’ presenting every change of form 
and colour in a state suitable for microscopic examination. 

Ill applying the foregoing tests it should he borne in mind that 
the crystalline forms described or depicted are not uniform in 
their occurrence; and that differences in temperature, in tlie 
strength of the solution of strychnia, and in the strength and 
purity of the reagents, as well as in the quantity of the reagent 
left unexpended, give rise to modifications in the forms of the 
crystals.-}* 

The Physiological Test , — This name has been given to a test 
first proposed by the late Dr. Marshall Hall, who directed that 


* Befor to papers by Dr. Letlieby in * Lancet,* June 28 and July 12, 1856, 
and to Worinle>*8 ‘ Micro- Chemistry of PoiFOns.’ 

+ It may be worthy of note, as bearing on this subject, that the depth of a 
drop of liquid may determiue the form of the crystals deposited by it. 
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frogs recently taken from a pond should be chosen ; that the 
skin should be dried with blotting-paper ; and that the liquid to 
))e tested, being a strong solution of a salt of strychnia, should 
be dropped on the back. In a short time the frog thus 
treated became affected with tetanoid or epileptoid spasm, or 
convulsions. He found that this test could detect as small a 
(juantity as the grain of the poison; and ho thought that 

if inserted under the skin, or injected into the stomach, a still 
less quantity might he detected. The delicacy and certainty of 
this test have been fully confirmed by Dr. John Traill,* Dr. 
George Harley, Dr. Wormley, and others. Dr. Wormleyf gives 
an account of some experiments on a small species of frog (the 
Kami halocina), from wliich it appears that when a solution of 
strychnia was introduced into the stomach, quantities of strychnia 
much less than ^ grain produced charaetcristic effects. 

The ex])eriment is best performed in a Powell’s flat sjiecimcn 
glass. The Ijclly of the frog being towards the flat surface ; 
the ojicniiig is closed with a cork perforated to allow the passage 
of a ])ipetle and glass rod. The skin of the frog should be 
dried before it is introduced into ihi> vessel. Apply a di’op or 
two of a solution of one of the salts of strychnia, or a solution in 
alcohol of the alkaloid itself, by the jioiiit of the i)ipotte to the 
skin of the hack. In a ))criod of time varying from one or two 
ininiifcs to a (juartcr of an hour or more, the characteristic tetanic 
convulsions will show themselves, and will re(*ur every time the 
glass is shaken, or tlio frog touched with the glus rod. Jn many 
cases tlie ihtg niters a shriek or cry exjircssive of ji.iin. ^^dlcn 
the d()S(3 is large, the symptoms show themselves almost imme- 
diately, and ileath takes jdacc in a few minutes. When the dose 
is smaller, the symptoms come on after an interval of a quarter 
of an hour or lialf an hour, and the animal may recover. Tl»e 
characteristic symj)tom is generally ushered in by a state of 
evident distress, with panting respiration and protruding eye. 

3. lu Organic Substances. 

The process best adapted to the detection of strychnia in the 
contents of the stomach, or in tlie animal fluids and tissues, is 
that originally recommended by Stas, hut since modified by 
the substitution of hydrochloric acid for tartaiic acid, and of 
chloroform or benzole for ether. The organic matters are first 
digested with about a tenth part of their hulk of liydroehloric acid 
over a water-bath, till they are reduced to a fluid state. This 

* ‘ I aneet,* July 12, 1856. 
t * Cbenucal News,’*April 28, 1860. 
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liquid is tlien filtered, and the substance remaining on tbe filter 
washed with distilled water so long as it has an acid reaction, the 
washings being added to the tiltrate. The liquid is then to lx; 
somewhat concentrated hy evaporation, and carbonate of soda is 
to be added in slight excess. The liquid is now to he strongly 
sliaken for several minutes in a bottle or long tube with about 
half an ounce of chloroform (Messrs. Kodgers and (lirdwood) or 
with benzole (Professor llloxain). The chloroform having been 
allowed to subside, or the benzole to collect on the surface, is 
drawn off by a pipette, transferred to an cvajioi-ating basin, and 
expelled over a water-bath. If the residue left in the basin is 
free from colour, it may he at once testcnl for strychnia; but if 
not, it must be moistened with concentrated sulplmric acid, and 
exjiosed for some hours to the temperature of a water-bath, by 
whi(‘h procedure all organic matter exce))t the strychnia is 
destroyed. The charred mass is then treated with wsiter, and 
the solution filtered to separate the carbon. Ammonia is added 
to excess, and the solution again shaken with about a drachm of 
chloroform. If on evaporating a l»mall portion of this chloroform 
solution, and acting on the residue with strong Bul])huric acid, any 
charring takes place, the same process must be repeated. The 
chloroform solution ultimately obtained affords strychnia suf- 
ficiently j)ure for the ap])licatioii of the tests. The colour tests 
may he a])[)lied to tlie deposit left on the porctjlain slab after 
evaporation j the deposit on glass may be examined under tin* 
inicToscopc; a solution of the deposited matter in dilute acetic 
acid may be examined by the several tests just described ; and if 
the deposit is at all considerable (say the thousandth of a grain) 
it may be sublimed, lly this process very satisfactory results art' 
obtained.* 

In a mcdico-lcgal case examined hy Professor Ploxain, he 
substituted benzole for chloroform, and obtained beautiful crys- 
talline forms similar to those described at p. 579 as characterizing 
the deposit from a solution of strychnia in benzole, llenzole, 
though a less perfect solvent than chloroform, has the twofold 
advantage of being lighter than w’ater, and leaving a crystallint* 
deposit of a more marked character. 

Strychnia has now been detected in the contents of the alimen- 
tary canal, in the muscles and viscera, and in the blood and 
urine. Gay (‘ Centralblatt f. die Med. Wisscnsch.,' 1867, p. 49) 
has been able to detect it in the pons Varolii, medulla oVdongata, 

See the particulars of an analysis by Dr. Lctheby. in a case of poisoning 
by strychnia, in the ‘ (’hcinical News,' September ‘JO, 18<50, and *Br. Med. 
Jounml,’ August 4, 1860, in which a similar process was axloptcd. 
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and spinal cord. Messrs. Rodgers and Girdwood also state that 
they detected it in the bones. There is no longer any room for 
doubt that strychnia, like arsenic, antimony, and mercury, under- 
goes no change in the alimentary canal, in the vessels of the body, 
or in the secTeting organs ; but that it can bo detected in organic 
fluids and tissues by a proper method of analysis carefully and 
skilfully conducted. 

Strychnia does not appear to sufler decomposition in bodies 
which have undergone putrefaction ; for Ricckhcr obtained evi- 
dence of the presence of strychnia in tissues mixed with small 
quantities of the poison after eleven years* decomposition in open 
vessels. (See Falck, * Dio Wirkungen des Strychnins,* * Samm- 
lung Klin. Vortreege,’ No. 69, p. 562.) 

Experiments on Animals, 

The effect of strychnia on animals varies with the dose, and 
the state in which it is given. A large dose of a salt of strychnia 
in solution may begin to act almost immediately, and kill in a 
minute and a half. A smaller dose may not produce any effect 
for several minutes, and death may not ensue for twenty minutes 
or half an hour j or severe symptoms may be developed, and yet 
the animal recover. The symptoms that occur in animals are 
well shown in the following instance : — To a full-grown healthy 
rabbit, recently fed, a quarter of a grain of sulphate of strychnia 
dissolved in a few drops of distilled water was given. After the 
lapse of fifteen minutes the animal appeared easily startled, and 
was tremulous, and unsteady on its legs. Soon afterwards it 
trembled violently, or started when touched ; and slight twitch- 
iiigs occurred in the limbs on its attempting to move, or when a 
noise was made. After the lapse of eighteen minutes, when 
gently lifted by the cars from the table to the floor, it was seized 
with a violent convulsive paroxysm. The hind and fore legs were 
rigidly stretched out; the eyes protruded; the breathing was 
difficult; the pulsations of the heart could not be counted; the 
head and tail were drawn backwards, as if by a tightened bow- 
string, with occasional slight intervals of relaxation ; and in this 
state it died, two minutes after the commencement of the convul- 
sions, and twenty minutes after taking the poison. Immediately 
after death the whole body was flaccid ; but it speedily stiffened, 
and the fore limbs altered their position, and were rigidly stretched 
out. In eight minutes, while the body was still warm, the 
muscles were rigid over the greater part of the trunk. On 
inspecting the body, the lungs were found collapsed, and of a 
bright red colour ; the heart contained blood, chiefly coagulated. 
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on both sides; tlie blood in all other parts of the body was liquid, 
and dark coloured.* 

Nearly all animals are affected by strychnia in a similar manner. 
Some birds, and particularly hens, are less susceptible to its 
action ; and a species of sloth (Chohepus Hoffmanuii) seems to be 
little affected by it (Peters, in Reichert and Du ijois-Keyiiiond’s 
‘Arcliiv,* 1BG8, p. 755). It is said that some monkeys enjoy 
immunity from the poisonous effects of strychnia. 

Frogs, as has been stated, arc very sensitive to the action of 
strychnia ; hence they are commonly used as delicate physiological 
reagents. 

Strychnia specially affects the spinal cord, the reflex excita* 
bility of which it enormously increases. To this is to be attri- 
buted the excitation of the tetanic spasms on tlie slightest sensory 
impression. It also seems to stimulate the vaso-motor centre, 
causing contraction of the vessels and increased blood pressure. 
Death is the res\ilt either of asphyxia from the fixation of the 
muscles of the chest and interference with respiration, or of the 
exhaustion of the nerve centres from excessive activity. 

Drs. Crum Drown and Fraser have shown that the action of 
strychnia is entirely altered when it is converted into ethyl and 
methyl substitution compounds. These cause general muscular 
pai-alysis by specifically acting on the ends of the motor nerves, 
and produce exactly the same effect as curara. 

SYMPTOMS, POST-MOETEM APPEAEANCES, AND TEEATMENT. 

Symptoms , — In a few' minutes to an hour or more after 
swallowing a substance wbicb, if in solution, w’ould have a hot 
and intensely bitter taste, the symptoms of poisoning set in with 
a feeling of sullbcation and complaint of w ant of air. These feel- 
ings are soon followed by twitchings of the muscles, with crani])8 
and jerking movements of the head and limbs, which shortly 
become heightened into tetanic convulsions. The arms are flexed 
and tightly drawn across the chest, the legs forcibly extended and 
widely separated, and the feet often turned either inwards or 
outwards, the head bent back, and the whole body arched so as 
to rest on the head and heels {opisthotonos). The muscles of the 
abdomen are rigidly contracted, respiration is suspended, the pulse 
is very rapid, the face is livid and congested, the pupil (in the fit) 
is usually dilated, the eyes pi'omineut and staring, and the features 

• For an account of this experiment on animals, and a collection of several 
cases in the human subject, with an examination of the case of Palmer, see 
Dr. Taylor’s Essay, reprinted from the ‘Guy’s Hospital Reports.* 
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drawn into a grin (the risua sardonicus). The patient complains 
of a choliing sensation, and of thirst and dryness of the throat ; 
but the effort to drink often occasions rigid spasms of the muscles 
of the jaw. Sometimes there is foaming at the mouth, and the 
froth may be tinged with blood. After the spasms have lasted 
for one or two minutes there is a short remission, and the patient 
lies exhausted, and bathed in sweat, and able to converse and 
swallow ; for the jaw is not always fixed, even in the fit. The 
fits sometimes return without apparent cnuse, but they may be 
brought on by the slightest touch, or the kmst effort. I'he mind 
is generally unaft'ected till towards the fatal termination, and 
may even continue clear to the last. The patient is generally 
quite conscious of his danger, and aware of the approach of the 
fits, which he announces by screams or shrieks, or by calling out 
that “ they are coming j” and he often asks to be held, moved, 
or turned over. Towards the fatal termination, the fits become 
more Irecjnent and severe, and the patient dies exhausted, or 
suflbcated, in most cases within two hours of the commencement 
of the symptoms. If a patient survive that jxjriod there would 
be fair hope, but no certainty, of r<‘covery. 

The post-mortem appearmuH s arc not highly characteristic, 
nor arc they uniform. As a general rule, the liody would seem 
to be relaxed at the time of death ; but it stiffens soon afterwards, 
and remains rigid for a long time. The .bands are usually 
clenched, and the feet arched, or turned inwards. In some 
cases the body retains the posture of the last fatal spasm. There 
is usually some lividity about the face, trunk, and limbs. The 
expression of the countenanc<? is sometimes ejuite natural. The 
internal appearances consist in congestion of the brain and spinal 
cord, of the lungs and air-passages, and sometimes of the mucous 
membrane of the stomach. In sonic cases the heart is contracted, 
und all its cavities onqity; in others the right side is full of 
blood. I'he blocnl throughout the bmly is black and fluid. The 
urinary bladder is empty. 

The treatment consists in the prompt evacuation of the stomach 
by emetics or (if practicable) the stomach-pump, and then in the 
administration of chloroform, as liquid or by inhalation, for tlie 
relief of the pain and to allay the spasms. Tannic acid, strong 
green tea as containing tannin, and solution of iodine in iodide of 
jwtassium, have been recommended as precipitating the poison, 
and animal charcoal as absorbing it. Chloral hydrate has been 
employed with apparent success as an antidote, and may be useful. 
The extract of Calabar bean has some claim to be regarded as a 
successful physiological antidote. Nicotine, conia, and ciirara, 
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have also been suggested, but their efficacy requires to be more 
fully verified. In regard to curara, it may be said that it can 
only succeed in preventing the tetanic spasms by paralysing the 
muscles. Hence the effect would be a double poisoning instead 
of an antidotal action. Combined with artificial respiration, 
however, the treatment with curara has much to recommend it. 
Artificial respiration alone has been found efficacious in animals 
by liCube and Rosenthal. The bromide of potassium has been 
recommended as allaying reflex excitability. 

Commence mpnt of Si/tnpf.omft , — From five minutes to an hour 
or more. In one case, three minutes; in another two hours and 
a half.* 

Faial Period. — Shortest, ten minutes ; longest, six hours. 

Falal Dose , — A quarter of a grain of strychnia may destroy 
life ; but patients have survived doses of twenty grains or more. 

Diagnosis . — It will be seen that the symptoms of poisoning by 
strychnia are closely allied to those of the disease known as 
tetanus or locked-jaw. In ])oi.soning by strychnia, as in tetanus, 
there are violent jiaroxysins of rigid convulsion, with intense 
suffering ; and in both the mind is little if at all affected ; and 
when it docs suffer, it is apparently us the result of the exquisite 
torture the patient has undergone. 

The diUercnccs between the disease, tetanus, and poisoning by 
strychnia, are well marked.* Jn this country, and in tenqierate 
climates, tetanus is rare, except as the consequence of a wound or 
severe mechanical injury. In tetanus the symptoms are at first 
obscure, and dcvclope themselves gradually : in poisoning by 
.strychnia they are strongly marked at the onset, and attain tlieir 
full development in a few minutes. Tetanus begins with difli- 
culty of swallowing, and stifiiicss of tlic jaws and neek, the 
trunk, legs, and arms being attacked in succession. In poisoning 
by strychnia, all, or nearly all, the voluntary muscles are attacked 
at the same time; and the muscles of the jaw arc not only 
not affected first, but sometimes wholly escape, or are violently 
contracted only during efforts to swallow. In tetanus, ojnstho- 
tonos does not occur till after some hours or days : in poisoning 
by stryebnia, it is among the early symptoms. In tetanus, the 
symptoms undergo abatement, but there is no perfect inter- 
mission : in poisoning by stryebnia, there are inttjrvals of com- 
plete intermission. In tetanus the patient dies after the la})se 
of several hours or days, or recovers slowly after several days 
or weeks : in poisoning by strychnia death happens in from less 
than a quarter of an hour to less than three hours after the 
♦ Wormlcy, ‘ Micro-Chemistry of Poisons,’ p. 638, 
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first appearance of the symptoms (death after such a period as 
six hours being very rare), or the patient recovers in a few hours. 
Tetanus brought on by direct injury to the nervous centres some- 
times destroys life in a few hours. 

The tetanus occasioned by strychnia is distinguished from that 
which occurs in the course of poisoning by other substances, irri- 
tant or narcotic, inasmuch as in the former case it constitutes the 
one symptom, while in the latter it occurs after other symptoms 
of poisoning have shown themselves ; or it is mixed up with them. 
To this rule, however, it is possible that the salts of morphia, in 
certain cases, may form an exception. (See p. 535.) 

The tetanic convulsions of hysteric and epileptic seizures are 
similarly distinguished from the tetanus of strychnia-poisoning, 
by forming only a part of the fit. These seizures, moreover, are 
not in themselves fatal. Death from hysteria is unknown, and it 
very rarely follows immediately or speedily on an epileptic seizure. 
There is a marked difi'crence, also, in the character of the convul- 
sive movements. Strychnia ])roducc8 a rigid tremor, uniformly 
continuous throughout the paroxysm ; wluircas in epileptic, epi- 
leptiform, or hysteric convulsions, the muscles are alternately 
relaxed and contracted. In a word, the tetanic paroxysm is 
distinguished by uniform rigid tremor, the epileptic or hysteric 
fit by jaciiiation, 

BKtJOIA. 

This alkaloid derives its importance from being associated with 
strychnia in the seed and bark of nux vomica, and in St. Ignatius' 
bean. It has the same poisonous properties as strychnia, but 
in a less degree, variou^^ly estimated at a sixth or a tw'elfth. 

Properties . — Ilrucia is usually found as a white powder ; but 
it is readily crystallized in needles, 
or four-sided prisms. When thrown 
down by ammonia from a solution 
of the acetate it presents itself in 
long crossed needles, or in tufts, 
as in fig. 147. Both forms are ob- 
tained from the same solution by 
the same reagent at the same time ; 
the needles from a drop spread 
over the disk, the tuft from a deep 
undisturbed drop. 

Brucia belongs to the group of 
poisons which is not changed in 
colour by cold sulphuric acid ; and. 


Fig. 1-17. 
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like strychnia, it undergoes no change when the acid solution is 
warmed, but when heated, it assumes a deeper tint of yellow 
than strychnia. It is at once distinguished from strychnia by 
the intense red colour which it strikes with nitric acid — a colour 
toned down to a faint rose tint when the brucia or the nitric 
acid is present in very small quantity. 

Brucia, when heated on white porcelain, melts easily into a pale 
liquid, darkens, yields a dense vapour, and swells into a moderately 
abundant carbon. It gives an odour as of burnt horn. When 
treated in the manner described at p. 407, it melts at 240'^ Fahr., 
and sublimes at 400^^. The sublimates are rarely crystalline, and 
are not characteristic. A solution of ciirbazotic acid Jy)) 
developcs in the sublimates root-like forms. It is more soluble in 
water than strychnia, slightly soluble in ether, very soluble in 
alcohol, chloroibrm, and benzole. Its aqueous solution has an 
intensely bitter taste. With acids it forms salts. 

Tests. — a. Nitric acid, as just stated, imparts to brucia and its 
salts a rich red colour. This red solution, if warmed and allowed 
to cool, is changed to purple by protochloride of tin, and bleached 
by an excess of the solution, h. Sulphuric acid, followed by 
bichromate of potash, developcs a red or reddish-brown colour, 
passing to green and yellow. 

In the quickness and beauty 
of its reactions witJi liquid tests 
brucia is second oidy to strych- 
nia. Fig. 148 shows a group 
of crystals under a low power 
of the microscope from an acid 
solution of brucia with a solu- 
tion of corrosive sublimate 
(tJtt)- Itesults of rare beauty 
are obtained with red prussiate 
of potash Jg). 


Fi}?. 148. 
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BE PEE S SANTS. 

1. HKxMLOCK. IT. THE CAT.AliAR BEAN. III. TOBACCO. 
IV. LOBELLA INFLATA. V. CUKAKA. 

All the poisons classed as Dcprcssunts produce a remarkable 
dcprcHsion or paralysis of the muscular system. They do not all 
act in the same way j some, as Cahibur bean, acting centrally on the 
cord ; others, of which curara is the type, producing their para- 
lysing eflect by special action on the motor nerves. Under the head 
of Dt'pressants will bo considered Hemlock, Calabar Bean, 'robaefco, 
Lobelia Inllata,4iud Curara or Woorara. Aeoiiitc, formerly included 
in this chaj>ter, is transferred to the group of Cardiac poisons. 

1. C’ONlLM (Conium wacnlainm ; Ifitmlock ; Common or 
spoiled Hemlock), 

This jdant grows in hedgerows all over England. It belongs 
to the natural order Urn belli ferm, or parsley tribe, to wdiich also 
belong the J^jthusu cynapium, or fool’s j)arsley, the Cicuta virosa, 
or water hemlock, the (Eiuinthe cro(;ata, or water dropwort, and 
the (Euanthe })hellandrium, or tine-leaved water dropwort — all 
(with the exception probably of the tirst named) poisonous plants. 

The plant is readily rect)gTiised by its tall, smooth, glossy green 
stems, dotted with brownish -purple spots. Its root is tapering, 
like that of the parsnep, and its leaves have been often mistakeh 
for those of parsley. Fig. 1111 represents the conium maculatuin 
(1) with a dower and fruit, with horizontal and vertical sections, 
side by side with (2) the common parsley, with its flower and 
fruit. The seeds are of the size and shape show’ii in fig. 150, and 
weigh about twmnty to a grain. They are distinguished from 
other seeds of the Umbellit'erie by the presence of five prominent 
wavy ridges (fig. 151), and the absence of the linear receptacles 
for volatile oil termed id lice. Every part of the plant has u 
strong unpleasant mousy odour, which is strongly developed when 
the plant is rubbed with liq. potussm. The leaves and fruit are 
in the British Fharmacopala. The powdered leaf supplies a 
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poultice ; the fresh leaves and young branches yield the extract, 
and the fresh leaves the succus conii. 

The recent investi- 
gations of Dr. John 
Harley* have shown 
that, with the excep- 
tion of the “ Succus,' ’ 
these prepartions are 
cither inert, or, to pro- 
duce any elfect, must 
be given in doses very 
many times larger than 
those prescribed in the 
British Pharmacopceia. 

The succus in a dose 
of two drachms pro- 
duces the characteristic 
edbet on tlic voluntary 
muscles. 'Fhe root is 
described as (juite inert. 

The leaves are the 
parts of the plant usu- 
ally taken as a poison ; 
and they are reported 
to have produced in 
some instances narcotic 
symptoms, preceded by 
intoxication ; in others 
paralysis ot' the muscles extending to those of respiration, and 
causing death by apneea. 

Sympfoms. — Dryness and 
constriction of the throat, head- 
ache, drowsiness, dilated and 
fixed pupil, inability to swal- 
low, loss of power in the ex- 
tremities, passing into perfect 
paralysis ; pulse small and 
quick, or slow and intermitting, and the respiration embar- 
rassed. Death takes place usually from jiaralysis of the respiratory 
muscles, and is generally preceded by convulsions, ('fhey occurred 
in the case of Socrates, poisoned by the Ku)v€iov of the Athenians, 
which was in all probability the same as the couium under 

* See a series of papers in .the * Pharmaceutical Journal' from January to 
August, 1S67. 
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discussion.) The intelligence is generally unaffected, but delirium 
and coma are occusionid symptoms. The effect of conium is well 
illustrated by the case of Gow, reported by Dr. Bennett (‘ Kdin. 
Med. and Surg. Jour.,* 1845). After eating hemlotik leaves in 
mistake for “ greens ** the patient died in a few hours with symp- 
toms of universal paralysis, which began in the extremities and 
extended upwards, gradually affecting the whole muscular system, 
so that loss of voice and of the power of articulation were observed 
before death. Convulsive movements occurred late. Sensation 
and intelligence continued unaffected till death was at band. Dr. 
John Harley gives a very lucid description of the symptoms pro- 
duced in his own person by five drachms and a half of the sucous. 
Three-quarters of an hour after taking it he first found that he 
had lost the power of quick a^ustment in the muscles of the eye. 
In another quarter of an hottr this symptom had much increased, 
and a general muscular lethargy, with heavy eyelid and dilated 
pupil, supervened. In another quarter of an hour there was 
squeamislmess and faintness, and he was cold, pale, and tottering. 
The nausea passed off, but tlie muscular weakness increased. 
The mind was quite intact, and the ])ulse, after the first excite- 
ment, was sixty -eight, and regular. There was “ a direct dimi- 
nution of pow'cr in all the voluntary muscles, almost amounting 
to paralysis,** and “ the greatest exertion was at one time 
required to elevate the eyelids.** In 3j hours all the symptoms 
of poisoning htid passed of!’. Similar symptoms occurred in two 
young women who took three and four drachms respectively of 
the suocus.* 

’Post-mortem Appearances , — Those of apnoea, with redness of 
the mucous ineinbrane of the stomach, and congestion of the 
vessels of the brain. 

Treatment. — After emptying the stomach by emetics, a full 
dose of castor oil to remove the poison from the bowels ; followed 
by the treatment proper to apnma, including the free use of 
diffusible stimulants. 

Commencement of Symptoms. — From a few minutes to a 
quarter of an hour or more. 

Fatal Period. — From one hour to four hours, or more. 

Fatal Dose. — The smallest dose of hemlock or its preparations is 
not ascertained j but Bunnan, as the result of experiments on him- 
self and others, concludes that one ounce of the succus is equivalent 
to one minim of conia. From experiments on animals, it appears 

* See also a series of interesting experiments on the effects of Conium 
by Dr. Bunnan in the West Hiding Lunatic As;ylum Med. Beports. Vol. ii. 

p. 1. 
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that a single drop of the alkaloid will kill a cat in three minutes, 
and five drops a dog in one minute* 

CONIA {Conein, conicm, conicina), 

Experiments on Animals , — Bxperiknetits on animals have been 
made with Conia, the properties of which are given below. 
Conia acts on all classes of animals as a most energetic poison. 
The symptoms didbr in cold and warm blooded animals. In frogs 
it causes universal paralysis and death without convulsions. In 
warm blooded animals the gait becomes insecure, and general 
pandysis ensues. Death is preceded by clonic convulsions. In 
one of Wormley^s experiments, a single drop was placed on the 
tongue of a large healthy cat. In a, few seconds the animal stood 
still, and showed an unsteady gait when disturbed, in two 
minutes and a half it fell on its sl^ voided urine, had strong 
convulsions and universal tremor, and died in three minutes. 
The mode of action is somewhat disputed. Like curara it 
paralyses the ends of the motor nerves and afterwards their 
trunks. It also seems to have a direct action on the spinal cord 
(V erigo) to which the (jonvulsions and paralysis are in some measure 
due. It has no direct effect on the brain or sensory nerves. In 
some experiment* on animals, conia has been found to occasion 
tetanic spasms. The pupils have been described as dilated and 
insensible. 

Conia — Vropertles . — \Mien pure, it is an oily, volatile, colourless 
liquid; but turns yellow and darkens by keeping. It has a 
pungent odour, as of stale tobacco; gives a greasy pink stain to 
filtering paper ; is very soluble in alcohol, ether, and chloroform ; 
but insoluble in water. With acids it forms salts. It fumes 
with the vapours of nitric, hydrochloric, and acetic acids. Like 
the fixed alkaloids, it deposits carbon when heated, and yields 
precipitates with the iodide of potassium and tannic acid. 
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Te.sls, — a. Siilpliuric acid causes no iinmediaio change. 5. 
Nitric acid deepens its colour, and gives out with it dense white 
fumes, c. Strong liydrochloric acid imparts a pale red tint, 
which deepens, and loaves groups of needles, d. Us vapour, 
acting on a drop of a solution of carbazotic acid (^1,,), develops 
the crystaline forms, tig. 152, contrasted with the delicate forms 
arising from a similar reaction with nicotine (tig. 153). e. Oxalic 
acid forms with it a crystalline oxalate of conia. 

II. niTSOSTlGMA VENENOSUM (file Ordeal Bean of Calahar), 

The seed or bean of the leguminous plant Physostigma veno- 
nosum is now imported from Western Africa, and is admitted into 
the liritish Pharmacopeia, to which it supplies the extractum 
pbysostigmatis. Its chief use is in ophthalmic surgery, as an 
efficient means of contracting the pupil. We have become 
acquainted with its action as a poison through the researches of 
Christison, George Harley, Nunneley, and Praser. Christison 
wrote on the subject as early as 1855, and Dr. Fraser has pub- 
lished an exhaustive essay upon it so lately as 1807.* 

The bean is about the size of a ]>igeon’s egg, and has the 
shape of a kidney. It has a hard, shining shell ^ a deep chocolate 
colour, and contains two white 
cotyledons, hollowed and marked 
as in the annexed illustration (fig. 
154), which shows the bean of 
its natural size and with a vertical 
and transverse section. The wdiite 
substance of the bean is free from 
bitterness, acrimony, or aroma. The 
absence of any property likely to 
attract attention or prove repulsive 
is sufficiently shown by the fact 
that, in tlie summer of 1864, fifty 
children ate the beans at Liver- 
pool, of whom one died. The white 
cotyledon assumes an orange tint 
when touched with nitric acid, and 
a yellowish brown when treated 
with permuriate of iron. The bean 
ow^es its activity to an alkaloidal 
principle to which the name of ^hj^sosiigmine has been given, 

* ‘ On the Physiological Action of the Calabar 13cau.’ By Thomas R 
Fraser, M.D. (* Trans. Roy. 8oc, EUinb.* vol. xxiv.) 
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hut of which the chemical properties have yet to be exaininocl. 
Its effect in contracting the pupil is eminently charaeteristie. 

Mxjjeriments on Animals, — Dr. Fraser describes the elfeet of u 
small and of a large dose in terms of which this is an abbre- 
viation. A small fatal dosft^ given to one of the lower animals, 
first occasions a slight tremor, extending from the hiiuhquarters 
to the fore- limbs and head, and then paralysis and muscular 
flaccidity setting in in the same order. The rectum and bladder 
are then emptiwl. The i>upils generally ounlracf, the breathing 
becomes slow, irregular, and stertorous, and frothy mucus 
escapes from the mouth. Muscular twirchings oc^cur, and often 
continue alter respiration has ceased. Reflex action cannot he 
produced, the parts about the eye are insensible, and on lifting 
the animal by the ears the limbs hang inert, and a few gasping 
respirations usher in death. Immediately after death the i)upils 
dilate. Consciousness is evidently preserved. On opening the 
body, the muscles are found to contract when cut, the heart acts 
regularly, and tlie intestines retain tlieir vermicular action. The 
lungs are excessively engorged. A large fatal dose almost im- 
mediately paralyses the hind legs; the animal falls, lies Haceid, 
and shows muscular power only by a few twitclms. The pupils 
contract, and the socretions of the eyes and mouth are increased, 
lledex action cannot he j>roduced, and, after a few gasps, inspira- 
tion ceases. The pupils dilate after death. On opening the body 
muscular twitcliiiigs occur, the heart is found distended, and 
retains its irritability for about ten minutes. The vermicular 
action of the intestines is scarcely ijcrcejitible. 

The ])oison has jiroved fatal to every living creature on which 
it has been tried, except the moth ; it is a poison of the 

class to which belong conia and curara. 

The effects of doses short of poisonous are well shown in the 
result of experiments made hy Christison on his own person. 
Tw'elve grains of’ the seed, chewed and swallowed, acjied in 
twenty minutes, causing giddiness and torpor. After emptying 
the stomach hy an emetic, the giddiness and weakness continued 
such as to oblige him to lie down. He was found pale and 
prostrate, with a weak and very irregular pulse, but the menta! 
faculties intact. Two hours after taking the jk/isou, he felt 
drowsy, and for other two hours fell into a sort of conscious 
sleep. The symptoms then gradually went off, and next day he 
was qtiite well.* In the children who ate the beans at Liverpool, 
symptoms of internal irritation were present, with contracted 
pupil, pale face, and staggering gait. 

* * Pharmaceutical Journal,’ 1855, p. 474. 

Q Q 2 
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Tlio ])oison causes contraction of the pupil, whether taken in- 
ternally or api)lie(l externally. Tn the case of local application of 
the extract, tlie cflcct shows itself in ahout^ten minutes, and lasts 
for several hours. This contraction of the pupil is, at present, 
our only test of the presence of this poison. The muscular 
])aralysiH which calabar bean so powerfully produces is duo to its 
action on the spinal cord, the excatahility of which it first 
diminishes, and then paralyses, so that it is the direct counterpart 
to strychnia, licnee its successful employment in the treatment of 
tetanus. Ultimately it annihilates the excitability of the sensory 
ami motor nerves. Besides its other eflects, calabar bean exerts 
a ])eculiar infiuenee on the heart, the inhibitory apparatus of 
which it stimulates. The action is counteracted by atropia. 

The treatment of poisoning by the calabar bean would consist 
in th(i prompt use of emetics, followed by the measures suited to 
the state of apiuea. The elalwratc experiments of Fraser on the 
antagonism between physostigmin and atropia (* Trans. Roy. Soc. 
Edin.,’ 1872, xxvi.) indicate that atropia within certain limits is 
a complete physiological antidote to the lethal elleets of calabar 
bean. Along xvith other treatment, therefore, the subcutaneous 
injection of small doses of atropia is indicated in any cases of 
poisoning with the bean wliich may present tliemselvcs. 

III. TOBACCO (Nicotiana tahaci{m), 

llie Nicotiana tahacum, or Virginian tobacco, belongs, as do so 

many of onr chit;f poisons — hyoscyamus, belladonna, stramonium 

to the artificial class and order Teniandria monogynia, and 
natural order Atropacem (fig. 156). 

Tobacco contains, as the source of its activity, a liquid volatile 
alkaloid, and a concrete volatile oil, knowm as tobacco-camphor. 
These active ingredients arc obtainable from all parts of the 
plant, and are contained in the infusion and decoction, and in the 
smoke, blended with carbonate and acetate of ammonia, and 
several gases. The dried leaves have a place in the British 
Phartnacopoeia, and supply the enema tabaci — twenty grains to 
eight ounces. 

Symptoms, — Tobacco, or its alkaloid nicotine, in small doses 
causes local sensations in the mouth and fauces of warmth or 
burning accompanied by salivation. This is followed by unplea- 
sant nausea and vomiting, and an excessive feeling of depression 
and muscular weakness. The pulse is either quickened or retard(^d ; 
frequently the latter. The skin becomes pale and cold, and the 
functions of the brain and nervous system generally, prostrated. 
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The pulse intermits, and death takes place preceded hy clonic 
convulsions. Occasionally, if the dose is very larg*©, death may 
occur under sudden |)tostration and without convulsions. 

The poisoning may result from the smoking of tobacco, as well 
as from its absorjition in sub- 
stance. Marshall Hall relates Fi^. 155. 

the case of a young man who 
smok(‘d two jjipes for his first 
debauch, and was seized, in 
consequence, with nausea, 
vomiting, and syncope, then 
with stupor and stertorous 
breathing, general spasms, and 
insensible pupil. Next day 
the tendency to fairtt ctm- 
tinued, and in the evening the 
stupor, stertor, and spasms re- 
turned, but from tluit time he 
recovered steadily. Other 
authors have reported cases of 
iftath from excessive smoking. 

The cfiects of tobacco smoke 
have been generally attributed 
to the nicotine w4iich it con- 
tains ; but Vohl and Eulenbnrg 
attribute them rather to the 
final jiroducts of combustion — 
viz., pyridiii and picolin bases, 

Hut lleubel has more recently 
supported the’ generally re- 
ceived notion that undecom- 
posed nicotine is really contained in the smoke. Fatal results also 
sometimes follow the introduction of the infusion pr smoke ii^to 
the bowels; and severe eftects have also followed the abuse of 
snuff, external application of tobacco, and sleeping surrounded by 
bales of the weed ; or by smugglers carrying tobacco next the 
skin for purposes of concealment. 

Commencement of Symj)toms, — After a few minutes. 

Fatal Feriod. — Shortest, eighteen minutes. 

Fatal Dose. — Half a drachm (Copland). 

PosUmorfem Appearances. — Not very characteristic. Tur- 
gescence of the vessels of the brain, and inflammation of the 
stomach have been found. 

Treatment. — If taken in substance, and not discharged by 
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sponlaiicoiis vomiting, emetics must bo first administered. Tlic 
aft('r-trejjtnient must consist in tlie free use of stimulants. 

Nicotine {Nicotia ). — This alkaloid han acted fatally ns a 
poison in two instances: one in Belgium in 1851, when it was 
administered by Count Bocanne to his brother-in-law, the other 
in London in 1858, the act being suicidal. The alkaloid acts 
with the rapiiliiy, and somewhat after the manner, of prussic 
acid. The victim of Count Bocarme does not seem to have sur- 
vived five minutes; and in the suicidal case death was (juitc as 
ra])id. The patient was observed to stare wildly, and to die 
withont convulsions, while heaving a deep sigh. 

l^lic ponUm(yrt&in appearances in this case were general relaxa- 
tion of the muscular system, staring eyes, bloated and livid 
features, the vessels of the st^alp and membranes of the brain, and 
those of the lungs, gorged with black blood, and the cavities of 
the heart, with the exception of the left auricle, empty. I'here 
was intense congestion of the mucous meinhrane of the stomach, 
and of the liver. The blood was black and liquid, and, in some 
jiarts, bad the consistence of treacle. Nicotine was detected 
in the stomach, liver, and lungs, by a process similar to that of 
Stas.* * 

l^xverimenfs on Animals. — Nicotine is a most active poison. A 
single droj) is sufficient to kill a cat or rabbit in two to three 
minutes. In frogs it usually causes clonic, rarely. tonic, convulsions. 
The fore legs become fixed at right angles to the trunk, and the 
bind legs are extended and curved (Van IVaag). Convulsions are 
also caused in warm-blooded animals. Nicotine affects the brain, 
and also acts on the sjnnal cord; at first exciting it (hence the 
convulsions), and ultimately paralysing it. The intraenrdial 
ganglia are similarly acted on, and so arc also the peripberul motor 
and vaso-motor nerves ; all being at first excited, and then para- 
lysed. Tlie methyl derivatives of nicotine do not cause convulsions 
(Byowoi and Fraser), but act like curara. 

Proprrfics. — Nicotine resembles conia in being a liquid and 
volatile alkaloid. When quite pure it is a colourless oily liquid, 
hut assumes an amber hue on exposure to the air, and deepens 
in tint by keeping. A drop placed on a white surface of ena- 
im'lled glass has a green colour, while conia is pink ; and if the 
li(|uids are dropjied on filtering paper, they produce greasy stains 
of the same colours. Nicotine has an acrid taste, but a pleasant 
ethereal odour while conia has a disagreeable odour, resembling 

• See Taylor, * On Poisons,* p. 760. 

t This odour has been retained by two specimens now for many years in my 
possession. (G.) 
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that of stale tobacco. Nicotine is soluble in watiT and in alcolud, 
ether, and chloroform— -its best solvent. The three mineral acids 
do not change the colour of the alkaloid. With the vapours of 
the two volatile acids, it yields white fumes less dense than those 
with c(.'nia. The aqueous solution has a decided alkaline reaction. 
With acids, the alkaloid forms fixed salts, and with several 
reagents characteristic crystallizable compounds. 

Tesfs. — a. Nicotine resembles conia and the fixed alkaloids in 
the effect of heat, and in the precipitates which it yields with 
the solution of iodine in iodide of potassium, and with tannic 
acid, h, Sulphuric acid combines with it without change of 
colour, c. Nitric acid also does not change the colour of the 
alkaloid, d. Corrosive sublimate throws down a white deposit, 
which is found to consist of well defined groups of transparent 
plates, arranged as flowers, winged insects, and rosettes, e. Bi- 
chloride of platinum yields a well-marked precipitate, f. Carba- 
zotie acid also yields a distinct crystalline precipitate, g. Oxalic 
acid gives with the alkaloid crystals of oxalate of nicotine. 

In some; of these reactions nicotine resembles ammonia. It is 
sufficiently distinguished from it by the fact, that ammonia 
reddens tannic acid, and gives with the solution of iodine in iodide 
of potassium a dark -green precipitate. 

IT. LODTiLTA (Lohelui injlata^ Indian TuhaccOf Bladder- 
podded Lohelia). 

Lobelia intlata belongs to the artificial class and order Ben- 
tandna monoggtvia, and natural order Loheliacecp. It is a native 
of North America, and has long been used by the aborigines ; it 
at length became a quack medicine among the American irregular 
I)ractitioners, was the subject of favourable notice by a clergyman 
(Dr. Cutler), and of a work by an English physician. Dr. Heece, 
in the year 1829, in which work it was highly commended as an 
anti-asthmaiic. 

The herb is usually imported in compressed oblong cakes weigh- 
ing half a pound or a pound each. Tlie seeds, and a pow-der of 
the seeds, are sold by all the herbalists. Both have proved fatal 
several times in America and in England. 

The dried herb is of a pale green colour; it has a nauseous 
odour, and acrid burning taste, closely resembling that of tobacco. 
The taste and odour are Indieved to be due to a volatile oil, to a 
resinous alkaloid (lobelin), and to a peculiar acid. 

The dried herb bus a place in the British Pharmacopceia, and 
yields two tinctures — the tinctnra lohelifie, and tinctura lobeliae 
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aptbereso (2| ounces to the pint, and dose ten to thirty 
minims). 

The seeds arc small brown grains, and weigh 
FIr. 3176 to a grain. They have the size, shape, and 

microscopic characters depicted in fig. 156. 

Jjobelia is an active medicine, and a potent 
poison. In ten grain or scruple doses of the 
powdered leaves or seeds it is a strong nau- 
seating emetic, and has been termed the emetic 
weed. A teaspoon ful, or a drachm, is a fatal 
dose. 

Symptoms , — Speedy vomiting followed by distressing nausea, 
with headache, giddiness, and tremors, copious sweats, and ex- 
treme depression, are the leading symptoms. Diarrhoea and 
dysuria are sometimes present. Sometimes the pulse intermits, 
as a consequence of , its depressant 4*ffeet on the circulation. The 
fatal event is ushered in by convulsions. Employed as an enema 
it acts as tobacco does, causing the same sickness and tendency 
to faint. 

Fatal Dose . — A case of poisoning by a drachm of the powdered 
leaves occurred in England in 1817. 

Fatal Feriod . — In this case death happened in about thirty-six 
hours. 

Fost-mortem Appearances . — The mu(!Ous membrane of the 
stomach intensely inllamed, and the vessels of the bruin strongly 
congested. 

Treatment . — This consists in promoting vomiting by draughts 
of warm water, and tickling the throat, followed by the free use 
of stimulants to counteract the depressing elleet of the poison. 

V. CURAEA {fFoorara, Woorali, Urali). 

Curara is the South American arrow poison, and is believed to 
be prepared from som(^ spe(?ic8 of strychnos. It occurs as a 
brittle, brownish -l(X)king extract, exhibiting a shining fracture. 
It is easily soluble in water. The active principle is curarin 
(Preyer), a crystallizable alkaloid soluble both in water and 
alcohol. Curara and curarin have a similar action. 

Symptoms , — The symptoms of jwisonous doses in man have not 
been recorded. When injected subcutaneously in frogs it speedily 
causes paralysis of all the voluntary muscles. The paralysis com- 
mences in the hinder extremities, and ultimately the animal 
lies as if dead, the heart alone continuing to beat. In larger 
doses the heart also becomes paralysed. In warm-blooded animals 
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the effects are similar — paralysis of all the voluntary muscles en- 
suing and causing death by affecting the muscles of respiration. 
The heart is also affected by paralysis, but later. Occasionally 
convulsive action of tiic muscles is observed before death. Lachry- 
mation and salivation also occur among the symptoms. In 
animals ]x)isoned by curara the urine bea)nies diabetic. The 
efft.'cts arc due to the paralysing influence which the j)oison exerts 
on the motor nerves, first on those of voluntary motion, next 
those of the blood-vessels, and lastly those of the heart. The 
contractility of the muscles themselves remains uiuitrectcd. 
Analogous in their action to curara are the methyl com- 
pounds of strychnia and brucia (llrown and Praser), The sub- 
stitution of methyl causes these convuUives to exert an action the 
direct opposite of that which properly belongs to them. Curara 
acts only by introduction into the blood either directly or by a 
wound. If introduced into the stomach it produces little or no effect. 
Tlie explanation seems to be that excretion goes on as rapidly as 
absorption from the stomach, so that there is never enough in 
tlie circulation to cause poisoning- Hermann has shown that if 
the renal vessels are tied, poisoning results from the introduction 
of the substance into the stomach as surely as if it were directly 
introduced into the blood. 

Treatment . — The treatment of poisoning by curani is by arti- 
ficial respiration, which brings about recovery in animals if the 
dose has not been so great as to paralyse the action of the heart. 
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ASTHENICS. 

I. HVDROCYANIC ACID. IT. OXALIC ACID. III. ACO- 
NITE. IV. DIGITALIS. V. VBRATRUM ALBUM. 

The poisons hero grouped together occf^sion deaUi by asthenia^ or 
shock. They have all a direct action on the heart and circulation, 
and the first two destroy life very quickly ; but their effects on the 
heart arc not among their most marked characteristics. Tlicy are 
also strongly contrasted, especially in the absence of corrosive action 
in the one and its presence in the other. The last tlircc poisons are 
strikingly characterized by their act ion on the heart, and are there- 
fore usually grouped together as cardiac poisons / to which class 
also belong the Antiaris toxicaria, antiar, or upas; the Dajaksh 
of Borneo, and the Tanghiina venenifera. Veratria has been 
tmnsl erred to this gronji from the place among the Hellebores 
which it occupied in the last c<lition of this work. 

I, IIVDBOCYANIC ACID. 

Hydrocyanic, or prussic acid, essential oil of bitter almonds, of 
which it is the active principle, and cyanide of potassium, one of 
its salts, form a group of poisons ranking next in order to opium 
and its preparations. 

In the tw'o years 18d7-8, twenty-seven cases of poisoning by 
prussic acid came under the notice of the coroner’s court, of 
which eight (all cases of suicide) occurred in medical men and 
druggists. Four cases of poisoning by essential oil of almonds 
also occurred in those years, and one by prussic acid and arsenic. 
Pj'ussic acid, with its prcj)arat!ons and compounds, therefore 
caused, on the average of those years, sixteen deaths. But on 
the average of the five years 1852-5G, they were credited with 
34 deaths ; so that the use of this poison is on the increase. 

In the five years, f)3 deaths were attributed to prussic acid, of 
W’hich 83 in males and 10 in females; 75 to essential oil of 
almonds, of which 45 in males and 30 in females; and 2 to 
cyanide of potassium, one in a male the other in a female. There 
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was one murder only, and that by the essential oil of almonds. 
The remainder of the deaths were suicidal or accidental; and 75 
by prussic acid, 51 by essential oil of almonds, and 1 by cyanide 
of potassium were ascertained suicidal acts. 

The quick and fatal effi^ct of this jx)ison, coupled with the 
frequent use of the essential oil in cookery, and of the cyanide of 
potassinin in the arts, renders it a favourite instrument of suicide. 
For medicinal purposes, the acid is formed by a complex chemical 
process, or hy the decomposition of salts which contain it ; but its 
elements also exist in the leaves, flowers, and fruit-kernels of 
many plants belonging to the natural order Rosiicea). The bitter 
almond, cherry-laurel, peach, cluster cherry, and mountain ash ; 
the kernels of peaches, plums, cherries, and tine pips of apples con* 
tain the ncid, which, mixed ^th an essential oil, distils with it. 
The cherry-laurel water was ^Vm-^as a poison in the well-known 
case of Sir Theodosius Houghton; and a bitter almond water 
improperly kept in the shops of very variable strength, and incau- 
tiously prescribed, has also proved fatal. 

I’hc poison exists in two forms : as the pure anhydrous acid, 
and diluted with water. Both are colourless. 'J'he first lias an 
acrid jiungent taste, and a peculiar odour ; is highly intlammablc; 
boils at 80^’^, freezes at 5^, and at common temperatures by its 
own evaporation. Exjiosure to light soon decomjioses and turns 
it brown. Tlie jiure acid has no medico-legal interest ; it is the 
dilute acid of the sliops that is commonly used as a poison. 

Dilute ITydrocyanw Acid, 

Properties . — The dilute has the same appearance, odour, and 
taste as the strong acid, hut if kept from the light is less apt to 
decompose. It is volatile, and loses strength by exposure. The 
strength of the ncid difters with its age, and the mode of prepara- 
tion, from 1*3 to 6*5 per cent. (Taylor.) That resulting from the 
dec-omposition of a solution of ferrocyanide of potassium hy sul- 
phuric acid is much more stable, and may be kept for years 
exposed to diflfused light without change. 

The strength of the acid, as used in different countries, varies 
greatly. The acid of the British Pharmacopceia should contain 
about 2, that of Vauquelin 3’3, and that of Scheelc 5, per cent. 

Among the properties of prussic acid just described, there is 
one 80 characteristic and delicate as to constitute a test, namely—- 

The odour . — This is perceptible even in weak specimens ; has 
the advantage of not demanding chemical knowledge or skill in 
the observer ; and when perceived by several persons is conclusive. 
It has, indeed, been alleged that nitro-henzine, a product of coal- 
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tar, and brain tissue have a like odour. Of nitro-benzine suffice 
it to observe that it is itself an active poison (see p. 5fi7) ; of the 
faint similar odour of the brain, that it is not often perceived; and 
of both that they arc very unlikely to constitute real objections. 

I’ho odour finds its application as a highly clmraciteristic 
property and tost during life diffused through the air, or per- 
ceptible in the breath; after death, at the mouth, in the contents 
of the stomacl), and in the tissues. But in patients under treat- 
ment, it may be disguised, as in the case that fell under my 
observation, in wliich assafnotida tVas used in an injection (G.) ; 
and in the dead body, though generally recognisable soon after 
death, it may disappear in less than twenty-four hours. In the 
case of Surah Hart, the victim of Tawell, it was perceived by two 
only out of five witnesses, eighteen hours after death ; in one 
reported by Mr. Newham, of Bury St. Edmunds, after eleven 
hours in the stomatdi, heart, and brain ; and in an interesting 
case of double suicide (tlutt of C. W. Duckett and Elizabeth 
Williams, reported by Dr. Letbeby), about the moutli twelve 
hours, and according to Mr. G. Davies, seventeen or eighteen 
hours, after death. 

Teftts. — In addition to the odour, there are four other recog- 
nised tests equally a])])licablc to the acid in solution and in vapour, 
which may be designated us the copper, silver, iron, and sulphur 
tests. 

1. Copper Test . — To the liquid rendered slightly alkaline by 
liquor potassce, add a solution of sulphate of copper. A greenish- 
white precij)itaie is thrown down, which, on adding a little 
hydrochlt)rie acid (to redissolve the blue oxide), becomes nearly 
white. 

2. Silver Test . — A solution of nitrate of silver gives with 
liquids containing hydrocyanic acid a white clotted precipitate, 
insoluble in nitric acid at common temperatures, but soluble at a 
boiling heat. If the ]>rccipitatcd cyanide of silver, washed and 
dried, is introduced into a small tube closed at one end, and 
drawn out at the other into a tine point, and the preiapitate is 
heated by the flame of a 8])irit-himp, cyanogen gas is driven off, 
which, on being lighted, burns with a highly characteristic crim- 
son flame, surrounded by a blue halo. 

3. J^on Test — Add to the suspected liquid a little liquor 
potassa), then a few drops of the mixed protosulphato and per- 
sulphate of iron in solution. A brownish -green precipitate is 
thrown down, which, on the addition of a little ffilute hydro- 
chloric acid, becomes Prussian blue. 

4. Sulphur Test, (Liebig’s Test.) — To the liquid containing 
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the acid add a few drops of sulphide of aiivmouiuTn ; heat the liquid 
gcntl}'^ till it becomes pure white or colourless ; then evaporate 
slowly. A white amorphous sulphoeyauido of ammonium remains, 
w hich assumes an intense cherry-red colour when touched with a 
solution of perchloride of iron : a colour which is discharged hy 
corrosive suhliniate, and so distinguished from a similar ct)lour 
produced with ineconic acid. 

When these tests are applied to detect the acid by its vapour, 
the following method of procedure is to he observed : — 

Place the fluid or substance yielding the vai>our in a w atch- 
glass ; moisten a large flat disk of glass with the test ; invert it 
over the watch-glass, with the moistened surface downwards, and 
allow it to remain till a distinct reaction is perceptible through 
the disk. 

In the case of the copper test moisten the glass disk with a 
drop of a weak solution of sulphate of copper (1 grain to the 
ounce) rendered slightly alkaline by liquor potassm ; and after 
exposure add a drop of dilute hydrochloric acid. (,\)nipare the 
dried stain w ith that from a drop of the copper solution. 

In the case of the silver test, moisten the glass disk with a 
weak freshly made solution of nitrate of silver (gr. 1 to f5.i) 
and exiiose it to the vapour. The spot 
soon becomes opalescent, and when dry, 
leaves a white stain, wdneli, examined 
by the microscope, is found to consist of 
distinct prisms, or long plates, more or 
less thickly interlaced (lig. 157). Com- 
pare the stain with that left by a drop 
of tlie silver s(dution. It is faintly white 
and has no distinct crystalline form. 

In the case of the iron test moisten 
the glass disk with a drop of liquor 
potassie, and after due exposure add a 

drop of the fresh solution of the mixed sulphates of iron. 
Develope the Prussian blue by dilute hydrochloric acid. Com- 
pare with the Prussian blue the brown oxide of iron thrown 
dow’n by adding licjuor potassm to the test liquid. 

In the case of the sulphur test, moisten the glass disk 
with sulphide of ammonium, allow the white stain of cyanide 
of ammonium to dry, and test with a drop of perchloride 
of iron solution, so weak as to be nearly colourless. Com- 
pare the cherry red of the sulphocyanide with the yellow 
of the dry spot of the XK’irchloride. As the liquid in the 
w’atch-glass absorbs some of the vapour of the sulphide of 
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ammonium, and turns mdiite, it may bo allowed to dry, and be 
tested with the perchloridc of iron. 

Of these four tests of prussic acid in vapour, I have found the 
silver test the most satisfactory. A single apple-pip bruised and 
moistened with distilled water, and placed in a watch-glass, 
yielded as many as twenty-two distinct reactions. The solution 
of nitrate of silver was rendered opalescent in every instance, and 
the dried stain was found to contain microscopic crystals of the 
cyanide. The results obtained with the other tests in experi- 
ments made under exactly similar circumstances, were less 
satisfactory. Three apple-pips were bruised, moistened, and 
placed In three w^atch-glasscs ; and the three tests were used in 
the manner already described for ten successive exposures of five 
minutes eacb.,,. Tho, nitrate of silver acted characteristically in 
all ; the Prusrian .blue test succeeded in three ; and Liebig’s test 
in one. But in the last experiment the liquid in the watch-glass 
was whitened by the sulphide of ammonium, and, when dry, 
yielded a wdiite stain, having a characteristic reaction with the 
pcr-salt of iron. (0.) 

JT^drocyanic Acid in Organic Mixtures, 

The acid being highly volatile, the examination of all organic 
liquids and substances sup])osed to contain it, should be made 
without delay. 

For the detection of hydrocyanic acid in such organic matters 
and liquids we resort to a process of distillation. But previous 
to doing so, we may aj)j)ly the four tests to the vapoim given off. 
The j)rocess of distillation is conducted as follows : — 

T'he filtered liquid, if alkaline, is neutralized by sulphuric acid, 
which will fix any ammonia generated by putrefaction. It is 
then to be distilled from a water-bath, at about Fahr., till 
about nil eighth part has j>assed into the receiver. This fluid 
may then be tested by the reagents just described. 

It has been objected to this, and every other process in which 
heat is employed, that hydrixiyanic acid may be formed during 
distillation by the decomposition of animal matter. This is u 
mere conjecture, unsuj)ja)rted by experiment. It has also been 
objected that the acid may he formed in the course of the putre- 
fii(;tion and decay of various animal and vegetable matters, such 
as cheese and the ergot of rye. 

These objections are futile in all those coses in which persons 
are found dying or dead with the odour of prussic acid strong 
upon them ; and in many cases they are effectually removed by 
analysing the secretions of the body itself, such as the serum of 
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the brain. In a case which I saw during my pupihigo/ hydro- 
cyanic acid "was readily detecteil by its odour in all parts of the 
body, and was found in the brain by Mr. Kverett. (G.) 

Quantilative AnaJjf.sls.~ Use for this purpose the precipitated 
cyanide of silver, every 100 grains of which correspond to 20*33 
grains of the pure anhydrous acid. 

EXPEIJIMliNTS ON ANIMALS. 

Hydrocyanic acid in all its forms is a most energetic iwison. 
Animals made to breatlie air saturated with the vapour of the 
anhydrous acid, did instanluneously (Pereira), or in from one to 
ten seconds (M. Robert). The tlnid anhydrous acid acts nearly 
as rapidly. A single drop put into the throat df a dog killed 
it after two or three deep hurried resi)irations ; it acted almost 
as (juickly when dropped under the eyelid ; and when injei'ted into 
the jugular vein, the animal Ml . dead at the Very instant, as if 
struck with a cannon ball, or with liglitning (Magendie). A 
single drop in the mouth of a rabbit began to act in sixty-three 
seconds, and killed it in eighty-three ; tliree drops began to act 
on a cat in ten seconds, and on another in live, killing the first 
in thirty seconds, and the second in forty ; four drops began to 
act on a rabbit in twenty, and killed it in thirty, seconds ; and a 
quantity equivalent to an ounce and a half of medicinal acid, 
began to a(!t on a rabbit directly it was i)oin‘ed into its mouth, 
and killed it outright in ten seconds at furthest. Throe drops 
pnjected into the eye, acted on a cat in twenty seconds, and 
killed it in twenty more, and the same (juantity dropped on a 
fresh wound in the loins, acted in forty-five seconds, and proved 
fatal in one hundred and five. In the slow'cr cases, there were 
violent fits of tetanus ; but in the very rapid cases the animals 
died just as the lit began to show itself with retraction of the 
head. In rabbits the spine was bent buck, in cats it was curved 
forw*ards. (Christison.) 

The concentrated acid, then, according to its quantity, and 
mode of administration, may begin to act on the animals usually 
submitted to experiment instantaneously, or in fi\)in live to sixty- 
three seconds, and may kill in from ten to one hundred and five. 
When dropped into the mouth it may begin to act in from five 
to ten, and prove fatal in from thirty to forty, seconds. 

The effects of the dilute acid on animals have been reported by 
several observers. ^Mr. Nunneley, of Leeds, who made a very 
large and carefully conducted series of experiments, mostly on 
dogs, shows that a large dose of the dilute acid kills as quickly as 
the concentrated acid ; and that moderate dilution not only does 
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not hnjjair, bnt even somewhat enhances its effects. Large doses 
of the dilnte acid cle‘^troy life in from two to fifteen minutes ; but 
life may lx? prolonged, after a fatal dose, for hours or even days. 
A dog jX)isoned by Coullon died after nineteefi days of suffering. 

When the dose is short of a fatal one, the animal is seized in 
one or two minutes witli giddiness, weakness, dilivation, and pro- 
trusion of the tongue^ hurried, panting respiratlon^ivid face, and 
protrusion ol' the eyes, with convulsions or tetanic spasms, passing 
into paralysis, and insensibility. After lying in this state some 
time, sensibility and power of motion are gradually restored, with 
slight convulsions and gasping respiration, and sometimes with 
strong convulsions and loud howliugs. The animal then falls into 
a slceji, sometimes so profound as to resemble the* affects of opium, 
and wakes up recovered hut feeble. The breatl^,fpf the animal 
has the odOur of the poison. In eold^bk^ed'iamtnals, such as 
frogs, tlwi poison kills wdHioi^ cau^Ujfiponvdi^ns. 

l^vewli quQitions of obvious mi^ieo4egal importance relating 
to the symptoms of poisoning by prussic acid have been illustrated 
by experiments on animalH. 

Cbwrwf-jriowtf.— The question, wlicther convulsions are among 
the common symptoms of {Kiisoniug by prussic acid has been 
answcroil in tlie affirmative. They are generally present ; but 
frcHiueut exceptions to the rule arc recorded by almost all who 
have experimented laigely on animals. 

The khriel' or Cry. — I'his too is a common, but not constant, 
symptom. It is described by Mr, Nunneloy as ** a peculiar cry, 
indicative c)f severe distress, difierent from anything lieard in any 
other state,” and as he believes “ characteristic of the ixiison.^' 
In his numerous experiments on dogs it was present in only one- 
half the cases. 

T^oeptUsion of Faces and Urine. — Tlie fseces alone were passed 
in about a tenth of the cases ; in another tenth lx)th ftcccs and 
urine ; in a far larger number the urine alone ; and in about two- 
fifths of the whole neither fieccs nor urine, (Nunneley.) 

Acts of VoUtion. — Such acts are often- performed before the 
poisonous ellects show themselves. One dog, after taking the 
poison, went down three or four stciis of some stairs, saw the 
door at tlM3 bottom was closeil, and came hack again;” and 
another “ went down, came up, and then went down again the 
whole flight of a steep winding staircase and a third “ retained 
sufficient vigour to jump over one of the dogs, and then actually 
leaped completely across the open top of the staircase.” 
(Nunneley.) 

The pvst-moriem appearances in the animals submitted to ex- 
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perimcnt arc not well marked. The brain lias f;;enorally a natural 
appearance, though its vessels have been found turgid, and in one 
instance (in the horse) there was extravasation of blood Ijetwi^en 
its external membranes. The heart and great vessels diller in 
their state a^d contents, at'cording as death occurs quickly or 
slowly. In ^es of sudden death, the left side of the heart is, in 
almost every case, iKirfecily einjdy and rigidly contracted, while 
the right contains blood, suinetiiucs in large (juantity. In 
chronic cases, both sides of the heart are distended with black 
blood (Xnniieley). Sometimes the blood is florid ; but usiailly it 
has the dark colour of the blood in aspliy.xia. In frogs poisoned 
with jirussic acid, the heart is found dilat ed, and filled with bright 
red blood. ThU eolour of the blood is attributable to an aU oral ion 
in the form bf^-ihe 'COfpOi$Gle»y so that they reflect light more 
readily. According to Magendie, the ])ure acid so completely 
destroys the irritability of*:;tfio heart and voluntary muscles, that 
they are insensible even to the stimulus of galvanism. Hot ** in 
eight experiments on cats and rabbits with the ]nirc acid the 
heart contracted spontaneously, as well as under stimuli, for knne 
time after death, except in the insiaiice of the rabbit killed with 
twenty-five grains, and one of the ciits killed by throe drops ap- 
plied to the tongue. In the last two the pnlsatimi of the heart 
ceased with the short fit of tetanus which ])i*eceded death j and 
in the rabbit, whogc chest was laid open instantly after death, 
the heart was gorged, and its irritability utterly extinct.” 
(Christison.) The lungs are sometimes empty, but moi’C fre- 
(piently gorged with blood. The membrane b) which the acid is 
apjdied is usually found congested. The corpse is generally very 
rigid. 

The action of prussic acid is not yet in all respects satisfac- 
torily determined. For a very exhaustive memoir on the subject 
the reader is referred to tlie recent work of Preycr, * Die 
Hlausiiure." Prussic acid is a universal poison both to plants 
and to the animal tissues and organs. J^reyer attributes tlic chief 
syini)toins to action on the vagu--, and interference with the re- 
spiratory centres. The convulsions he regards as being essen- 
tially those of asphyxia. 

SYMPTOMS, POST-MOliTPM APPEAIlAyCES, AND TREATMEI^T. 

Si/)>iptoms . — The symptoms of poisoning by ])rnssic acid in the 
human subject vary, as experiments on animals woidd lead us to 
expect, wdth tlie dose, and with the age, strength, and state of 
the patient. When the dose is large, the symptoms begin in a 
few seconds or minutes. There is probably, in all cases, a short 
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interval of conBcioiiBiicss, and then a sudden access of giddiness, 
r{i])i(lly followed by insensibility, deej) catching respiration, and 
speedy death. When the ease is prolonged beyond a few seconds, 
or minutes, other symptoms are superadded. 

'J'be sym]»toiTiR of the fatal eases an<l those of greatest severity 
art! : — insensibility, deep catclung respiration, loud mucous 
rattle; cold and blue skin, dilated ])upil, very rapid pulse and 
breathing, rigid contraction of the jaw, tetanic spasms or strong 
convulsions of the (extremities, and, in some cases, discharg(‘s of 
urine and fseccs. In protracted fatal eases, and in rare cases of 
recovery, the leading symptoms are dyspnma, loud mucous rattle, 
slight convulsions, and salivation. In acute cases, the cause of 
death resembles shock, iu chronic eases, suflbeatiou. • Iir rare in- 
stanoea narcoiijc svmptpms.are present, as in poisoning by opium. 

The shot^ of bittlcc$OiaieB8> which, as just stated, pro- 
bably, occurs ih is sometlilh^ in by voluntary acts. 

Uufc^ few persons, after sw'allowing large doses, have staggered 
A few 8t('ps, fallen without a groan, apparcuitly lifeless, and died 
after a few convulsive expirations, iu less than four minutes after 
swallowing the jxason ; others liave uttered expressions of fear, 
and then i'allcn jis if struck by liglituing. Iu many cases they 
hav(i been heard to fall without uttering any sound. 

In smaller doses, the jioison occasions nausea, salivation, fol- 
lowed sometimes hy ulceration of the mouth, a raj)id pulse, and 
w'eight and pain in the licad, succeeded hy a feeling of anxiety 
lusting several hours. 

J^oal-niortem Appearances , — Tlie countenance is pale and 
composed, the ('yes glistening, the venous syst(nn gorged with 
hlood of a gliiunieriug blue tint, the brain congested, with serous 
etlusion , into the vi'utrielt's. Traces of iutlammation, or of con- 
gestion, of the mucous membrane of the stomach, in ])atches or 
spots, ('ongestion of the lungs, and a deep bine colour of the bile, 
liave been mentioned auiong the occasional appearances. Putre- 
faction makes rapid progress, as in most other forms of sudden 
death. 

The stomach and every ])nrt of the body exhale the odour of 
prussic acid ; hut not in all cases. It may he expected to he 
absent when the patient lives long enough to exhale it freely 
from the lungs, or where the body has been for some time 
placed undiir circuinstaiues favourable to evaporation. It has 
been recognised in the stomach, and not in other parts ; and in 
other jmrts when tliere was no trace of it in the stomach. Ibc 
odour is most conclusive when jiereeived in the hlood or limbs ; 
for it is said occasionally to exist in the stomach and intestines, 
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and in the brain, where no substnnce eontaining prussic acid has 
been taken. 

Treatment {Antidotes ). — Chlorine and the mixed oxides of 
iron act as antidotes to prussic acid, the one by withdrawing the 
hydrogen of tlie poison, the other by forming with it the in- 
soluble Prussian blue. But there are few cases in the human 
subject in which an antidote can be applied, and none in which 
to prepare an antidote would not be to lose valuable time. In 
the great majority of cases the medical man is called to a suicide 
already dead, or in articulo mortis ; and when the patient is 
still alive, the jaw is so firmly closed as to render the introduc- 
tion of aH' antidote very difficult, if not impossible. 

The. firat step to be tiiken is to administer the cold affusion as 
a shock, by water dashed into the^face, or freely poured on the 
head iiiid back. As soon Jit t^ patljht is still 

insensible, and perhaps Jpl^ltionSu Ike musi tfe undressed, 
wiped dry, and })ut to bed. An attempt may now be made to 
pass a feather to the back of the throat to promote vomiting, and 
a sponge or rag sj)rinklod with disinfecting tluid may bo held to 
the nostrils, the surface being kept warm by hot cloths or Han- 
nels, and Ijy fjictions with the hand or llesh brush. As soon as 
the jaws can be 0 })cncd, and the patient bo made to swallow^ an 
emetic of sulphate of ijiiic, of mustard, or of common suit, sliould 
be giv(*n ; or the 8|oinach*])uini> may be employed.’*' 

Fatal Duse . — This may be stated for the adult at somewhat 
less than a grain of the pure acid, or about 15 minims of the acid 
of tlie British Pharmacopiciu. Very severe symptoms have been 
caused by about half a drachm of this acid, but recovery has taken 
jilace from doses of seventy or eighty drops. 

Commeneement of the Symptoms . — There are no cases on 
record of that instantaneous action in the human subject wliich 
has been noted in experiments on animals. But when the dose 
of the acid is large the symptoms set in very soon, and death 
quickly Ibllow^s. In a case reported by Hufeland a (piantity 
equivalent to forty grains of the pure acid was taken. The man 
was seen to swallow^ the p<nsoii, was observed to stagger a few 
steps, and tlien to sink without a groan, apparently lifeless. But 
after smaller filial doses, or do.se3 productive of severe effects; a 
short interval elapses between the taking of the iioisoii and the 
loss of sense and power. The voluntary acts that can be per- 
formed in this interval will be presently ascertained by an appeal 
to cases. 

♦ Preyer recommends the subcutaneous Injection of otropia as a physiolo- 
gical onlidoto to the action of hydrocyanic acid on the vagus. 
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Falal Period . — After a large dose, death takes place in from 
two to five minutes. Ihit it may not liaj)pcn till twcMity minutes, 
half an hour, three-quarters of an hour, or an hour ; and patients 
may continue in imminent danger for several hours, and yet 
recov(!r. 

Volwilary AHs.~ The question whether, after taking a large 
dose of prussic acid, the ]>atient retains his conseiousness for a 
time, so as to be able to perform certain voluntary acts ? is an 
important one. In favour of the retention of conseiousness I 
have the distiiurt statement of the patient whose ease will be 
presently cited (G.) ; and that many voluntary acts may be })er- 
fonni'd in this conscious interval is ])roved by several recorded 
eases. The medico-legal import of the question will bo under- 
stood from the following case : — 

An ai)othecary’s maid-servant at Leicester, pregnant by Free- 
man, her inaster^s apprentice, was found dead in bed, poisoned 
with j)ruasie acid. The apprentice was sus])ected of htiving been 
accessory to her death ; but, as it was proved that the deceased 
liad made prej)arations for ellccting a miscarriages, she might have 
taken the jxnson of her own accord. The (juestlon of snicide or 
homicide could be answ-ered only by a nderence to the condition 
in which the body was found. It apj>car(*d, from the evidence, 
that the body lay at full length on the hed, with the bead turned 
a little on one sid(', tin* arms crossed over the trunk, and the bed- 
clothes ])ulled smoothly np to the chin ; under the ch)thes, on 
her right side, lay a corked phial, wra 2 )))ed in pqper, and contain- 
ing three drachms and a half of the ))oison. The leather and 
string which had fastened the cork were found in the chambtT- 
vessel.’*^ it was jirobahle, therefore, that four and a half 
drachms pf the poison had been swallowed ; and the question 
arose. Could the girl, after taking this quantity of the poison, 
have corked the bottle, wrapjred it up, and adjusted the bed- 
clotbes P 

This question can be answered only by an apircal to fatal 
suicidal cases in which similar acts of volition have been per- 
formed ; or by comparing the time which such acts occupy with 
ascertained intervals of consciousness. The experiments on 
animals performed by some of the medical witnesses examined in 
this case, though useful ns illustrations, arc quite inconclusive. 

The following facts may be cited in illustration : — An 
apothecary’s assistant in Germany took four ounces of the acid of 
the ]3avarian rharmuco])a*ia, and was found dead in bed, vs ith an 
omx)ty two-ounce phial on each side of the bed, the bed-covering 

* See this case very fully reported, ‘Medical Gazette,” vol. viii. p. 7o9. 
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pulled up as high us the breast, tlic right arm extended Iwiieatli 
it, and tlic left arm bent at the elbow. In a suicidal case 
reported by Mr. Newham, the bed-clothes were smootlily drawn 
tip to the slioiildcrs ; and on a chair close to tlui back of the bed 
was a pliial with the cork in it. A third case of the same kind 
was communicated tti Dr. Taylor by a jmpil. A man found dead 
on the seat of a water-closet, had the bottle from which tlie 
poison w’as taken corked in his ])ockct. In a curious case of 
double suicide reported by J)r. Lctheby, the bodies were found in 
positions which implied a succession of slight voluntary movc- 
inents. 

These ^i-facts prove the jiossihllity of slight voluntary etVorts 
being made uft(;r a large dose of prussic acid ; and they justify, 
as far as this quostlha is concerned, the verdict of acquittal jiro- 
iiounced in favour of Fr^maii. 

Dut the voluntary acts thdt may b’e done after fatal or highly 
dangerous doses of this poison go much beyond those inferred 
from the position of the bodies in these instances. In the 
sui(jidal case jirescntly to he more mu\utely described, as one of 
recovery after six houi’s of imminent danger, the lad took a largo 
dose of the pqison in hed ; but he got out of bed, walked round 
the foot of it to a chest of drawers distant two or three yards, 
placjod the stopper (irmly in the phial, and returned to the side 
of the hed from wliich he fell senseless. 

In another class of cases the suicide, besides other movements 
imjilying volition, has been able to cry for help and even to 
converse. 

An apothecary’s apprentice sent from the shop to the cellar 
had only been a few minutes aw’ay when he was heard to cry, in 
great alarm, “ Hartshorn ! hartshorn On rushing downstairs, 
his companions found him lying on the lower step, grasping the 
rail; and he had scarcely time to mutter, “ Prussic acid!” when 
he died, not more than live minutes after leaving the sliop. He 
had taken a drachm of tlie Bavarian acid, had tried to got at tlie 
minnonia, but bad not strength to uncover the bottle. 

Jn two cases reported by Mr. Nunneley, the patients not only 
moved about, but spoke and answered questions, after taking, the 
one a fatal, the other a large dose of the poison. Tlie subject of 
the (irst case answered a question some minutes after he had 
taken the poison, and the man who recovered retained the use of 
speech till the jaws gradually closed. 

A bypocboiidriac gentleman, having locked himself in his room, 
took seven drachms of prussic acid of the estimated strength of 
three per cent., but after about a minute he unlocked the door, 
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and cried out, Come to me quick, I am dyinp.” A servant im- 
inediiitely entered tlie room, and found liim lying on liis back on 
the sofa, witli liis legs crossed, insersible, and snoring. l)r. 
Sewell arrived in twenty minutes. He was then dead, and pre- 
sented the appearance of profound slumber ; legs crossed, arms by 
his sides, and eyelids firmly closed.* 

Tlie eflocts of prussic acid taken in a large, but not fatal, dose 
will be seen by the two cases which follow, ^'be first is described 
I'n the ‘Kevne Miklicale' for Febrnary, 1815, the second came 
und(3r my own observation in the previous year. (0.) 

Dr. 15 , a physician at Ttennes, having taken, without in- 

convenience, a teaspoonfnl of prussic acid, pi’ej)iired by himself, in 
tlio morning, and a second, prepared after 8cbceb.*’s nuitbod, after 
dinner, took a third teaspoonfVd of a prejjaration purcbiiscd of 
M. Vliuqueliii, and after an interval of a few seconds, anollier. 

This new preparation tasted a little stronger, and Dr. B 

remarked that “ it Imd not hurt him but , on walking out of 

the shop, be felt an alarming disturbance in his head, and, on 
returning, uttered a few cxin'essions of fear, and fell dow n ns if 
struck by lightning. The t<*eth w'cre fiianly closed, there was 
continually-inereasing dysjaKea, with noisy rattling respiration, 
cold extremities, distortion of the inoiilh, redni.'ss and swelling of 
the fac(‘ and lu'ck, fixed and dilated pu))il, and a pulse iinj)er- 
ceptiblc in the left, and very small in the right firm. The trismus 
became more marked, a short and violent convulsion ensued, find 
the abdomen, specially about the epigastrium, became rapidly » 
distended. Atteinjits wen* now made to rouse him by stimulant 
frictions with ammonia and cantliarides, and by other stimulant 
applications; and on tickling the throat with a fi'ather, seme 
durk-colourcd mucus was discharged. After remaining in this 
state for two hours and a half, he sliowed signs of returning con- 
sciousness, and recognised those around him. The mental facul- 
ties w^ere gradually restored, hut considerable! difliciilty of breathing 
and very distinct rattle remaim*d, with occasional exjiectonition 
of yellowish black mucus. During the whole of this time the 

breath smelt strOngly of prussic acid. Dr. 15 was thirteen 

days before lie could go out to see his patients, during which 
time the dyspnoea was frequently distressing, particularly when 
lie turned in bed, and when he awoke in the morning. At last 
lie quite n^covered. During the first four days very little urine 
was passed. 

* Tlfis OBso is reported by Dr. i^ewell of Montreal. For full details of some 
of the caHcs just fitrd, and for additional tfoscs, refer to liauLing s ‘lialf- 
j early Abstrnet of the Medical Sciences,' toI. ii. p. 399. 
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111 the winter of 18 I t, I was called up at night to see a young 
gentleman who liail swallowed prussic acid. The facts of the 
case, as detailed by himself and his relatives, are as follows: — 

lie is the sou of a medical man, is about nineteen years of age, 
and studying the law. His disposition is naturally cheerful ; his 
habits are temperate and industrious ; he has met with no dis- 
appointment; and, till now, has never contemplated suicide. On 
the afternoon of the day on which he swallowed the poison he 
dined in the Hall of one of the Inns of Court, and drank miieh 
more wine than he was in the habit of taking. When he got 
home he w!is observed to be somewhat the worse for liqnor, and 
before going to bed went into the surgery, from which he took a 
stoppered bottle, believed to bave contained from one to two 
drachms of prpssic.acid of Pliarmacopmial strength, but according 
to bis own statement, about a mouthful. Soon after he ha^ gone 
to bed the family was startled by a noise in his room as of a 
heavy body falling, and a relative passing at the time, was alarmed 
by a loud gurgling noise. His father was almost immediately on 
the spot, and seeing the bottle on the drawers, dashed several 
buckets of water over the face and chest. This roused him. Ho 
was then taken into an adjoining room, and put to bed, tluj treat- 
ment consisting in holding ammonia to the nostrils, and applying 
beat to the spine and feet. An injection w'as also given, cou- 
taiiiing tincture pf assafudida. 

Wlien 1 readied the house I found him in the following state, 
in which he had continued without alteration for three hours: — 
He lay on his back, drawing in his breath with great effort, and 
a loud gasping sound, with a distinct mucous rale. The pulse 
was upwards of 140 in the minute, and the respiration 30. The 
surface very cold ; the countenance of a dull leaden hue ; the lips 
blue ; the pupil extremely dilated ; and the jaws rigid, in which 
state they had remained for the w’hole period, so that it had been 
impossible to administer any antidote. 

The treatment from this time consisted in ammonia to the 
nostrils, assiduous frictions with tlie flesh-brush, and the apiili- 
cation of heat to the surface by means of warm flannels, At the 
expiration of about five hours there was some efibrt to vomit, 
encouraged by tickling the throat, and some bloody mucus was 
wiped from tlic na.iuth. Soon afterwards he could be made to 
swallow', when some warm brandy and water and strong coffee 
were given him. At this time, too, ho could answer in mono- 
syllables, and raise; himself on his elbows ; was perfectly sensible, 
but looked bewildered. At the end of about six hours he was 
sufficiently recovered to answ'er questions, move himself about, 
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and call for lemonade, which he drank freely. The mucous rale 
had disappeared, tlie respiration and ])ul8(;w(5re still frequent, the 
pupil was restored to nearly its usual size, and the skin was warm. 
I{ein |5 disposed to be quiet, and seeming out of danger, he . was 
left to himself. After a time lie complained of ftdness at the 
stomach, and nskod for an emetic, which brought off a large 
tpisiutity of undigested food. 

About fourteen hours after taking the poison, T found him 
(piite well, though weak, lie gave the following distinct account 
of the attempt of the night before:— lie was suddenly tempted, 
as he said, by the devil to take prussic aC^ under a coiifustHl idea 
that it wcmld not hurt him, lie swallowed a’mputhful of the 
acid from the bottle in bed. He then got out pPffbed, walked 
round the foot of it to a chest priding within a few 

yards Of .'the bedsida, pl^ioed tinnly in the buttle 

that it oohld not be removed,' and then walked hack to bed, in- 
tending to get in again, but sat down on it, and then lost all 
consciousness. During all this time he had no giddiness, nor un- 
pleasant sensation of any kind, no iijore than if ho had taken so 
mneh water. He also assured me, and his manner made mo 
quite contident that he spoke the truth, that tlie idea of suicide 
had never before entered his head. The father of the lad after- 
wards told me that the heces, and, as he believes, the urine too, 
were expelled as the first effect of the poison. 

The bottle winch had contained the })oison was found quite empty, 
sf) that it was not possible to ascertain the strength of the prei)ara- 
tioii. From the Hlnfeuicnt of the father and apprentice, that the 
bottle contained one or two drachms, and that of the lad himself, 
that he had swallowed a mouthful, it is highly probable that the 
dose taken would have proved fatal had it not been for the prom j)t 
application of the cold ntl'usion, the continued use of ammonia, 
and the assiduous application of warmth and friction to the sur- 
face — remedieii obviously indicated by the extreme coldness of the 
skin, the blueness of the hands and face, the labouring res])i- 
ration, and the abundant collection of mucus in the air-passages. 

This ease is a good illustration of the interval of ])erfect 
consciousness and complete command of tlie muscles which may 
iutorveue between the swallowing of a large dose of jirussic acid 
and the development of its characteristic effects ; and it is a very 
striking examine of a class of cases of suicide in which the impulse 
to the commission of the act precedes the act itself by a very 
short interval, and springs up during a temporary excitement of 
the mind. 

Three medico-legal questions which have been raised in cases 
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of poisoninp: by prussic ucid have still to be considered. To 
two of those some iiui)ortance was attached in the case of 
Sarah Hart, the victim of Tawell. 1. In poisoning by 
prussic trcid, is there any death-cry or scream which would 
serve to announce the action of the poison? 2. Are convul- 
sions of common or of universal occurrence ? 3. Is prussic acid a 

cumulative poison ? 1. In answer to the first question it may 

be stated that a patient \vho is conscious of having swallowed 
the poison may call out for assistance : but the plaintive cry, or 
scream, sometimes heard in ahiraals, has not yet been recorded in 
any case of poisoning is^ man. 2. It is probable that convulsions 
are not of more freciuent Occurrence in poisoning by prussic acid 
than ill oth^jl^prins of sudden death. The expulsion of the urine 
and fa'ces, observed te certait^ pses, was probably accompanied 
by sliort convulsions, in Scfma case^ (as in one reported by 
Mr. Hicks) there have becii efforts expressive of intense anxiety 
and urgent want of breath ; but the deliberate movements of the 
patient, and the calm and easy attitude of the dead body in 
almost every instance, show that convulsions are either al^ent 
altogether or sliort and transient. 3. I'lic fiuestion, is prussic 
acid a cumulative jioison, may he raised when a patient dies 
while taking a aeries of medicinal doses of the acid at intervals of 
it fi‘w hours. It is reasonable to suppose that the jirevioiis doses 
hav(* not sjient tl^eir force ujion the body, and that the addition 
of the last dose determines the fatal result. In the case of so 
volatile a poison, and one so readily eliminated, it seems highly 
improbable that a medicinal dose (generally a small fraction of 
tlui smallest fatal one), or even a series of such doses, would 
leave such a residual ctfeet as to prove fatal on the addition of 
anotlier dose. But doses that exceed tlie proper medicinal limit 
may hapiien to prove fatal, though similar })revioiis ones have 
apj)cared to be harmless, in consequence of a change in the state 
of the body itself; for there is no doubt that the line which 
divides a harmless from a fatal dose is not very wide. J'\)r- 
tunalely this question, so difficult of solution, is not one of great 
practical importance. 

rOlSONING BY THE CYANIDES. 

The cyanides of potassium and of mercury have destroyed life, 
the latter with symptoms allied to those of poisoning by corro- 
sive sublimate (see p. 502), the former with syniptoms of poison- 
ing by the acid itself. 

Ct/fmit/e of Potassium . — This substance is now largely used in 
the arts, both in electrotyping and in photography. It is used 
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to remove stains of nitrate of silver from the hands, and to clean 
tarnished metal and gold and silver lace. 

Properties , — This salt is sold as a deliquescent white crystal or 
crystalline mass, having a strong odour of prussic acid, and a 
characteristic cold, bitter, pungent taste. It is very soluble in 
water ; and the solution has a strong alkaline reaction. 

Tests : — a. On adding an acid, the vapour of prussic* acid is 
given off, which may he identified by its odour, and by the tests 
described at p. 605. h. It yields with a solution of nitrate of 
silver the white cyanide, c. Chloride of platinum throws down 
the base. d. The liquid tests produce witli the solution the re- 
actions descrijjed at p.-fiOt; but as the solution already contains 
potash, the addition of liquor potiissm is not needed. 

In organic liquids Ihe poison may; be detected by neutralizing 
the base with sulphuric acid|Halid distilling over tlic ])russic acid. 

Sgmptoms . — This sub-stance acts nt^arly with the rapidity 
and violence of prussic acid itself, and gives rise to the same 
symptoms. 

Fatal Dose . — Less than five grains. As the cyanide contains 
nearly 40 per cent, of the anhydrous acid, it is probable that 
about two and a half grains would destroy life. 

Post-mortem Appearances . — Those proper to poisoning by 
prussic; acid. 

Treatment . — That of poisoning by prussic aejid itself. As the 
cyanide is a strong irritant, it should be used with caution| 
whether to remove stains, or for manufacturing purposes. 

VEOETAULi: STinSTANCES AND PJCODFCTS CONTAINING, 

OU YIKLDINO, ITYDKOCYANIC ACID. 

The leaves, seeds, or roots of several ])lants contain prussic 
acid, or yield it whcn*l)rinscd and moistened. It is found in 
the bitter almond, the kernels of the cherry, plum, and ]ieach, 
and the pips of the upjile. The j)oisoii is extractcjcl 
from the leaves of the cherry laurel by distillation, and the plant 
w'hich yields tapioca (the Jatrvpha manihof^ or cassava) contains 
it in the juice of the root. The bitter almond, the oil and water 
obtained from it, and the water distilled from the cherry laurel, 
deserve special notice. 

The latter almond is distinguished, as its name implies, by its 
bitter taste. It forms witli waiter a white emulsion, in which the 
essential oil blended w'ith prussic acid is rapidly developed by the 
mutual action of tw'oof its constituents, emuhine and amggdaline. 
The vapour from the emulsion acts characteristically with the 
tests for prussic acid. As the same change takes place in the 
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stomach, hitter almonds cannot be safely eaten nor the hitter 
almond cake, which remains after the expression of the fixed oil. 
Tijis oil, its alcoholic solution (almond llavourinj^), and bitter 
almond water, are active poisons, and have proved fatal. Of 
these three preiiarations the first is by far the most important, as 
it is a very ac*tive, and a very favourite, poison. 

Jh^asence or Oil of Bitter Almonds. — This is the product of the 
distillation of the pulp or emulsion of the bitter almond. It 
(roiitains, in addition to hydrocyanic acid, hydride of benzole, 
benzoin, and benzoic acid. The acid, to which it chiefly owes its 
poisonous ])ropertics, may he separated from it, and the essence 
thus purilicMl, and rendered comparatively harmless, is sold for 
cnliiiary purposes. The essence, or oil, previous W this separa- 
tion, contains from 8^ to 14| per Cent, of the anhydrous acid. 
It is, therefore, from four to seVeii lAmes as strong as the add of 
the Pharmacopoeia. A licpiid variously known as almond flavour, 
spirit of almonds, or essence of peach kernels, consists of the oil 
dissolved in seven or eight times its quantity of spirit. 

Pniperties. — Ordinary specimens of the oil have the colour of 
umber, a ])eculiar, pungent odour, due in part to the i)russic acid 
wliich it contains, and a bitter, aromatic taste. It is heavier 
than water, which dissolves only a small fraction of it ; but it is 
soluble in alcohol and ether. It produces a greasy stain on paper, 
and has.a slight ^cid reaction. Strong sulphuric acid reddens it. 

Tests. — 'fhose of hydrocyanic acid. I*our drops of the oil 
into a scries of watch-glasses, add a few drops of distilled water, 
an<l invert over them disks of glass moistened with the several 
tests (p. 005). Or, place a few drops of the oil in a test-tube, 
add a drachm of distilled water, mix well by shaking ; pour the 
mixture on a wet filter, and test the liquid that passes through 
for dilute hydrocyanic acid. 

Symptoms, Those of poisoning by hydrocyanic acid (j). 609) ; 

but the symptoms begin later, and last longer ; present similar 
variety ; and similar acts of volition occupy the interval between 
swallowing the poison and the commencement of the symptoms. 

Post-mortem Appearances, — Those of poisoning by ])russic 
acid (p. 610), the odour of the oil taking the place of that of 
the acid. 

Treatment. — That of poisoning by hydrocyanic acid (p. 611). 

Fatal Pose. — About twenty drops. As strong specimens of 
the oil have from four to seven times the strength of the acid of 
the Pharmacopffiia, and a less quantity of the acid than fifty 
nnnims has proved fatal, it is probable that ten or twelve drops 
might kill an adult 
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Duration . — From a few minutes to half an hour. It may 
destroy life as speedily as prussic acid itself. 

Bitter Ahnond Wahr . — This is distilled from the eahe left 
after expressing the fixed oil. It is found in the shops of variable 
strength, from a quarter per cent, to one per cent., and should 
never bo used as a medicine. It owes its poisonous property to 
the prnssic acid it contains; and responds to the tests for that 
poison (p. (JOl). 'Fhe symptoms, post-morttnn ap})carances, and 
treatment are those of poisoning by the acid (p. 600). 

Laurel Water . — The leaves of the cherry laurel (jprunus 
lauroeerastm'), fig. 15S, yield both 
Fig. luH. ft distilled water and an esson- 



almonds. “ Two minutes aft 


tial oil, which have the same pro- 
])erties as water and oil of 
bitter abnolms, and were formerly 
employed for the same purposes. 
Tlie quantity of prussic acid in 
the water is about a quarter, and 
in the oil three and a (luartcr, 
per cent. (.)ther portions of the 
jihint also yield the poison ; but it 
is not contained in the pulp of the 
fruit. The cherry -laurel water 
has more than onc;e proved fatal ; 
but the case which possesses the 
greatest interest is that of Sir 
'fheodosius Houghton, poisoned 
by (’aptain Donellan in 3781. 

Sir Theodosius Houghton, a 
healthy young man twenty years 
old, w'as in the habit of taking a 
laxative draught from the hands 
of his mother. On the morning of 
his death she observed, while 
giving him his draught, that it 
had a strong smell of bitter 
* lie took it she observed a rattling 


or gurgling in bis storaacb ; in ten minutes more bo seemed in- 
clined to doze, and in live minutes afterwards she found him 
quite insensible, with the eyes fixed upwards, the teeth locked, 
froth running out of his mouth, and a great heaving at his 
stomach, and gurgling in his throat. He died within half an 
hour after swallowing the draught.” The body was carelessly 
inspected ten days iifter death, but the post-mortem appearances 
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threw no on the ennse of clerttli. The odour of thedraug-lit, 
the rapid occurrence of 8yin))toins so closely rcseinhlinj]^ those 
present in recorded cases of poisonlnp^ by prussic acid, and the 
speedy deatl) of the sufferer at an a^e when apoplexy is so rare, 
combine lo leave no ri^asoniible doubt of the real cause of death. 

TT. OXALIC ACID {Add of Super). 

This substance, under ibe name of acid of snj:^ar, is largely 
iis(m 1 by bookbinders, shoemakers, and workers in leather, by 
straw-bonnet makers and workers in straw ; and by workers in 
brass; also to take ink-stains out. of linen. It is sold botli by 
druggists and by persons who supply the trades using it. Its 
cheapness {2d. per ounce), (common employment, and known 
a(;tivity, commend it to the suicide; its rcsem})lancp to Epsom salts 
leads to atH‘identa ; but its sbar]) sour taste unfits it for the pur- 
pose of the murderer, unless mixed with some strongly-flavoured 
liquor, such as gin, brandy, rum, porter, or strong tea or coffee. 

Oxalic acid tak(‘s the sixth ])lace among tlio ])oisons. In the 
five years, 1852 56, it was credited with lil deatlis per annum, or 
about 1 ill 21 of the ascertained poisons. Of these 13 dojiths, 4 
occurred in men and 9 in women, and 10 of the 13 w'cre suicidal 
cases. 

Oxalic acid may hav(i to be examined in sid)sianoe^ in solution^ 
and ill organic wladnrc,^. 

1. In Suhxfatico. 

The crystals are transparent, colourless or nearly so, not deli- 
quescimt, very sour in taste, soluble in their own w'eigbt of hot, 
and in about eight times their weight of cold water; also in 
alcohol. Wlien heated on platinum foil, they arc wholly dis- 
sipated. When heated on a plate of wHIte porcelain, they yield 
a white sublimate at 180°, and melt at 280' Eubr, 

They are ilattened four-sided .prisms, witli dihedral or tetra- 
hedral summits (fig. 159) ; and, when deposited from solutions of 
the acid, have the forms shown in fig. 

160. Tliey resemble the crystals of sul- Fig, 159. 

jdiate of magnesia and snljihate of zinc, so 
as to be occasionally confounded with 
them. Jlut they are easily distin- 
guished. 

Oxalic acid has a sharp sour taste; the two salts are bitter; 
the solution of oxalic acid ha.s a strong acid reaction ; that of sul- 
phate of magnesia is neutral, and that of sulphate f>f zinc slightly 
aiiid : oxalic acid is entirely dissipated by heat, or, if impure, leaves 
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only a scanty residue; the two salts are fixed: liquor potassa) 
added to a solution of the acid produces no change ; but it pre- 
cipitates the white oxide from the 
sulphates of magnesia and zinc : the 
acid effervesces with solutions of the 
alkaline . carbonates, but yields no 
precipitate, while the sulplnites of 
zinc and magnesia give a white 
l)recipitate, without eftervescence. 
Oxalic acid discharges the colour of 
ink ; the other crystals do not. It 
is sufficiently distinguished from the 
citric and tartaria acids by the de- 
Solutio^ii^. shape of ita atystals. 

, 2. Jn SoI/uHon* 

The liquid is known to contain an acid hy its action on litmus, 
and a v<^tuhlc acid or acid stilt hy yielding long slcndi'r i)risiimiic 
crystals on evaporation j and these being dissipated hy heat, prove 
the presence of oxalic acid. The absence of ])recipitiite with 
nitrate of baryta shows that the acid was not sulphuric. Nitrate 
of silver throws ilown a white precipitate. Ammonia, in strong 
solutions, j)rotlucc8 characteristic radiated crystals of oxalate of 
ammonia. The characteristic tests by which the acid may he 
fully identified are the following: — , 

1. JSitrale of Silrt^r. — 'fhis throws down an abundant w'hite 
oxalate of silver, soluble in nitric acid and ammonia ; which, when 
dried and heated (ui jdaliinnn foil, detonates, and is dispersed as 
a white vapour of finely divided metallic silver. 

2. Sulphide of Lime. — Tlie salts of lime in excess give with 
oxalic acid a white pre(#|3itatc, soluble in nitric and hydrochloric 
acids, but insoluble in the vegetable acids and in ammonia. 

Sulphate of cojjper yields with oxalic acid a greenish -white 
precipitate of oxalate of copper. The soluble salts of lead also 
give a white precipitate — a fact of which we avail ourselves in 
the process for organic li(juids. 

3. In Organic Liquids. 

As oxalic acid is not altered by contact with the animal tex- 
tures or witli food, and an antidote can rarely he given, the 
process for the free acid is comparatively simple. 

The acid liquid if dilute may he filtered at once, but if not*, 
we add distilled water, allow the liquid to stand for a time, filter, 
and concentrate hy evaporation, and add acetate of lead till a pre- 


Fig. Ifjo. 
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cipitate ceases to be formed. This, the oxalate of le id, is then 
diffused throuj^h distilled water, and sulphuretted hydrogen gas 
transmitted through it for two hours. Hlaek suljihidc of lead is 
thrown down, which, being separated by filtration, the acid 
remains in solution. 

If the carbonate of lime or magnesia had been given as an 
antidote, a inodiiied prot^oss will be rtapiircd to detach the acid 
from the base. The solid matters must first be broken down, 
and brought to the consistence of a thin syrup by the addition, if 
necessary, of distilled water.* About a tweiitietli part of its bulk 
of carbonate of potash must then bo added, and it must be boiled 
for two hours. The resulting liquid will contain soluble oxalate 
of potash, and insoluble carbonate of lime or of magnesia, which 
being separated by filtration, tlie liquid that paiiei'the filter will 
consist of oxalate of potash in solution. The base is now to bo 
lujutrulized with pure nitric acid, and the solution of acetate of 
lead to be added as long as any oxalate of lead falls. This being 
collected, and suspended in distilled water, is to be treated by sul- 
])hurettcd hydrogen, the sulphide of lead filtered off, and the acid 
solution tested for oxalic acid. 

If the antidotes have only partially neutralized the poison, so 
that the rujuld has an acid reaction, the first process must lie 
adopted for tlie liquid portion, the second for the solid matters. 

As oxalate of, lime exists in largo proportion, but in small 
absolute quantity, in rhubarb, it is always possible tb attribute 
its detection, when in small quantity, to rhubarb taken medi- 
cinally, 'I'be history of tlic case, with the previous symptoms 
and post-mortem appearances, will meet this olijection. 

A strong solution of oxalic acid stains black cloth a deep-brown 
colour without corroding it, it reddens the vegetable blues, and 
as it removes the colour of ink, it has been used to discharge 
writing. 

QuantHaliiie Analysis . — Use for this purpose the oxalate of 
lead, 100 grains correspond to 42 of the crystallized acid. 

Experiments on Animals ,^ — Large doses (sucli as Jss) in strong 
solution cause symptoms of irritant poisoning, and death from 
colhqise in from two to twenty minutes, lllack extravasated 
blood is found in the stomach, and there are marks of acute in- 
flammation with hardening or softening of the lining membrane. 

The eflects of oxalic acid on animals have recently been investi- 
gated by Onsum, Cyon, and Hermann. According to the experi- 
ments of Cyon, when oxalic acid is injected into the circulation or 
piTitoneal cavity of rabbits, it acts as a cardiac poison. Soon 
alter injection the pulse becomes very w eak and frequent, dyspnma 
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rapidly comce on, and death with convulsions. After death the 
heart is found dilated niid full of blood. It seems to act on the 
intra-cardial ganglia (Hermann, ‘ Experimeutelle Toxicologie’). 

STOPTOMS, POST-MORTEM APPEARANCES, ANl)* TREATMENT. 

Symptoms . — Tlie symptoms in man vary with the dose and 
the concentration of the poison. When the dose is large, and 
the solution strong, the symptoms follow immediately on the 
swallowing. An intensely sour taste is speedily followed by a 
burning sensation in the pit of the stomach, increased by pressure, 
with ])am and constriction of the throat. Vomiting, sometimes 
of blo()4 hut generally of a greenish -biowu or black ^rumous 
matter, soon followsj a^d, if . the patiei^t^ i^veral hours 

there is |)fUfging ora ijjbiiijlar n^tei*, som^tW^ tiitged with blood. 
The rcMj^ni|^ thoite^i^collapse— extreme debility, 
pale and' axixm^ .^^nntenanoe» com and clammy shin, small and 
frequ^Rt pulse, and hurried respiration. There arc also soreness 
of the tnoutb, inflammation and swelling of the tongue, constric- 
tion of the throat, painful deglutition, intense thirst, restlessness, 
difficulty of breathing, and harassing cough. ( Vamps and numb- 
ness of the logs and arms, acute jiain in the* head and back, deli- 
rium and convulsions, are among the nervous symptoms })rcsent 
in certain cases. 

Those sym])toms are subject to many anomalies and exceptions. 
Even pain and vomiting liave been absent, or vomiting has not 
occurred till emetics w(*re given. A rash has ap])eared on the 
skin. In one case, leeches applied to the epigastrium soon fell 
oil’ dead, ^ 

Vost-mortem Appearances. — The external a}>pi'arance of thu 
body is natural, and the countenance i)ale and comjjosed. The 
lining membrane of the mouth and fauces is generally wliite, 
shrivelled, and easily dcta«*hed, and a similar ap])earance extends 
into the gullet, which is contracted into longitudinal and trans- 
verse folds, while the epithelium is detached in small irregular 
paK'hes, leaving a brow'ii surlace beneath. The tube sometimes 
closely resembles a piece of worm-eaten wood, (See figs. 7l and 
72, p. 428.) The stomach contains a dark -brown, or greenish- 
brown, grumous matter, in appearance nearly rcsembhng meconiem, 
wliicli also lines the oesophagus, and extends into the duodenum. 
In some cases, the lining membrane is quite })ale, and tree from 
nigas* in others it is highly inflamed, and the rugie strongly 
marked. It is easily striiiped otV, and in some instances has been 
extensively detached. Its vessels are minutely injected with 
black blood. (See fig. 73, p. 428.) Perforation is rare. In 
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cases of some continuance, tlie small intestines present the same 
appearances as the stomach. The peritoneum has been found iii- 
Hamed, and in one case the right pleura. I’he lungs are some- 
times greatly congested, and in one instance there were some 
traces of influmitoation in the brain. 

Occasionally tlie most characteristic post mortem appear- 
ances, like the symptoms during life, are absent. 

Of poisoning by o.\alic acid, Christison justly observes: ** If a 
person, immediately after swallowing a solution of a crystalline 
salt, wliich tasted purely and strongly acid, is attacked witli 
burning in the throat, then with hurning in the stomach, vomit- 
ing, particularly of hloody matter, imperceptible pulse, and 
excessive languor, and dies in half an hour, or, still more, in 
twenty, fifteen, or ten minutes, I do not know any fallacy which 
can interfere with thd conclusion, that oxalio-aeid wa» the cause 
of death. Ko parallel disca«fe"l»^ns so abru]^!^/ and te^y^iinates 
so soon; and no other crystalline poison has the satncf eflfect.'** 
'file post-mortem afipearances are scarcely less characteristic. 
Tlie wrinkled and corroded gullet, the pale, shrivelled, and par- 
tially detached mucous membrane of the stomach, the dark veins 
ramifying on its surface, and the dark-brown gvumous matter 
which tills its cavity, point strongly to the action of u powerful 
corrosive poisoti ; while the absence of the coloured spots on the 
skin j)recludc‘s the supposition of the elfect being due to either of 
tlie mineral acids.* 

JP'n'fit Appi a ranee of Wlien the (piantity of the 

]ioison is eousidenible, and the solution concent rated, the symjitonis 
begin iinuiediutely. If the (|uantity is small, and the solution 
weak, they may be dtdayed fur some hours. 

Fain} — Less than half an ounce has ])roved fatal (in the 

ease of a lad a*t. sixteen, about a drachm) ; hut a smaller quantity 
has produced siwere symptoms, and, on tlie other hand, recovery 
lias taken place after the administration of two or three times as 
much. 

Fatal Fcrloit . — Death may take jdace in less than ten m'nndea. 
In one case, the subject of an inquest held by ^Ir. Wakley, it 

* Of 11 cases uf poisoniujr l>y oxalic acid reported in the Journals, 5 wore 
aceUlcntul, and (> suicidal. Of the aeeidentul cases .*1 were l»y ini.*.tukt* for 
Kpsom salts, tif K{ cases, d recovered and 7 died : 3 occurred in males and 
lo in foinulcs. The diirsditm of the fatal cases was as f{»ll<*\vs — 2 of a (juartcr 
ot an hour, 1 of twenty minutes, 1 of less than half an hour, and 1 of ci^hl 
days. The averaj^c duration of the first 4 cases was ab(»ut twenty minutes. 

The reader is reUrred luthc followinj? cases ; * JVlcd. (iazctlc,’ i. 757 ; v. 7(4 ; 
xxvd.s70; \\\i. -ihl. ‘ London ‘ Medical Kepository,’ vi. 474 ; xi. 20; \ii. Is. 

‘ Lancet,' l>i c. 15, ls27 ; vol. ix. ; x. 512 ; xxxii, 7 is ; xxxiii. 2h. ‘ Ouy’s lius- 
pital Keports,' vii.35‘4. ‘Ldin. Med. and burg. Journal/ xxiv. 07. 
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miifit have been nearly instantaneous. Life has been prolonged 
to tlic t\v(*rity-third day, the dose having been half an ounce. 

Mortality . — The rnajority of cases prove fatal. A small num- 
ber recover under prompt treatment. 

Treatment . — The proper antidote is chalk, suspended in water. 
Magnesia or its carbonate may also be used: in the absence of 
these the jdaster of the apartment. Ijime water and oil have 
been used with advantage; but the alkalies are inadmissible. 
Warm water may be given freely, after the use of the antidotes. 
If vomiting is not present, emetics oi’ sulphate of zinc may be 
employed. The stomach-pump should not be used, or it should 
be introduced with the greatest caution. 

BIN OXALATE OP POTASTt {i&aU of Sorrel — "Essential 
Salt of Lemons), 

This salt is a constituent of wood-sorrel and of other plants. 
It is used for bleaching straw' and removing ink-stains, for which 
})urpose it, or ti (juadroxalate of potash, is sold under the name of 
essential sfdt of lemons,” tor three halfpence the half ounce. 
As a j)oison it is nearly us active as oxalic acid. It has been 
taken by mistake for cream of tartar. 

7Vsts, — 'J'be salt <'onsisls of colourless rhombic prisms ; has a 
sour taste, and strong acid reaction ; and is much less soluble than 
oxalic acid, refiuiriiig forty parts of water for’ its solution. It 
resembles oxalic acid in yielding a white })rccij)itate wdth nitrate 
of silver and snl])hate of lime, and in its reactions with sulphate 
of copper and the salts of lead. , 

When the crystals are heated on platinum-foil, they leave a 
w'bite ash of carbonate of potash, which edervesces w ith nitric, 
acid, forming nitrate of jiotasli. When they are heated ou 
a slab of porcelain, they sublime at 280*^ Fabr., and a superim- 
posed disk of glass bt'ars a sublimate of coarse white crystals. 

Syinptoms . — Those of poisoning by oxalic acid. In a case of 
recovery after taking a (piarter of a tenspoonful of this substance, 
rej)orted by Dr. F. C. AFebb, there was burning in the throat, a 
rcti tongue, intense thirst, no abdominal pain, vomiting after 
the lapse of two hours, severe pain in the loins, dysuria, great 
woakiu'ss of the legs, pain iu the head, and cramps iu the hands 
ami legs. 

Tost -mortem Appearances , — As in jx)isoning by oxalic acid. 

Treatment . — That of poisoning by oxalic acid. 

Fatal Lose , — Half an ounce. 

Fatal Teriod , — Eight minutes, in a lady recently delivered. 
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Mortality . — Like oxalic acid, it has proved tatal in the greater 
number of cases. 


Tartabic acid has been once or twice taken as a poison. 

2V«^«.---Thi8 acid crystallizes in oblique rhombic prisms. It is 
colourless, aud has a pleasant taste ; is soluble in live or six times 
its w’eight of water, and less soluble in alcohol. When lieated, it 
first fuses, and then burns w'ith a light red fiame, giving out a 
peculiar odour, and leaving an abundant deposit of carbon. It 
also deposits carbon when heated with strong sulphuric acid. 

The solution deposits feathery crystals; yiehls no distinct pre- 
cipitate with nitrate of silver ; and gives with the salts of pt»tash 
a white granular precipitate (the biturtrate) ; aided in dilute 
solutions by friction of the sides of the vessel with U glass rod, 

Ex-perlments on Animals . — These prove that tartaric is much 
loss active than oxalic acid. In full doses it destroys life in less 
than an hour, with great weakness, and palsy of the limbs. 

Symptoms . — One ounce, dissolved in half a pint of warm water, 
proved fatal to a young man in nine days, with the ordinary 
symptoms of irritant poisoning. There arc no specific symptoms. 

Fost-mortem Appearances . — In the case just referred to, in- 
flammation of the greater part of the alimentary canal. 

Treatment . — By the same antidotes as oxalic acid, with the 
after-treatment pyoj)er to the class of irritants. The soluble salts 
of ])otash are not contra-indicated, as in poisoning by oxalic acid. 


CiTBic Acid, as shown by experiments on animals, is a more 
active poison than the tartaric. In a case of poisoning by it, tlie 
treatment would be that proper to oxalic or tartaric acid. 

III. ACONITE (Aconitum 'NapelluSt Monkshood, Wolfsbane, 
JHue-rocket). 

With the exception of the Aconitum ferox, which grows on the 
Himalayan mountains in India, the Aconitum napellus is the 
most active poisonous plant of the many that go by tlie name of 
aconite. Some have no poisonous property whatever. But not 
only is the Aconitum napellus, with this single exception, the 
most active poisonous plant bearing the name aconite, it is also, 
when compared with other poisonous plants, a very fatal one, and 
there is reason to believe that aconitina, the active principle of 
the plant, is the most deadly poison in existence. 

Monkshood belongs to the Linnman class and order Folyandria 
triyynia, and the natural order Manunculacece, or croufovis. It 

s s 2 
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is a bcjuiliful plant, from two to six feet in lieight, with tlark- 
green leaves, of very characteristic form, and a terminal spike 

of rich blue flowers. It grows 
^ on hilly ground in many parts of 

Europe, is supposed to be indigen- 
ous, and is often cultivated as a 
garden flower. Fig. 161 shows a 
cutting of the plant. 

All parts of the plant are 
^ poisonous, hut the root is the most 

active. lloth roof and leaves 
have been several times taken as 
poisons; and the extract and 
V i'/wc/i/rc have also proved fatal. 

The leaves and root are in the 
British Phannaco])o‘ia. The fresh 

^ leaves and flowering to])s yield 

an extract of which the dose is 
//^ from 1 to 2 grains ; and the dried 

IrlV tincture (2^ ounces to a 
^ H/ iSvi y — dose, 5 to 15 minims) 

n r JI J I '* (1 ounce to a 

r ^Ij ^ The leaves completely di- 

M, ljJ{ ' vided to the base into live wedge- 
^ ^ ^ sha])ed lobes, which are agtiin 

divided into three, the segments 
being linear, 'fhey are not to be mistaken for the leaves of any 
other })lant. 

The seeds are numerous, three-sided, irregularly twisted, and 
wrinkleil, of a black or »lark -brown colour, a sixth of an inch long, 

I'i- 162. Fi '. 103. to tlw grain. Fig. 

* 162 shows their size and sha])e, 

and fig. 163 tlu^ markings on 
their surface, as seen under the 
microscope. A single seed con- 
tains ei»ough of the active prin- 
ciple of the plant to produce 
[ I numbness and tingling of the 

lips, tongue, and throat. 

The 'roof has more than once been scra})ed and eaten instead 
of the horse-radish. This accident occurred in 1836 to a Mr. 


and Mrs. Prescott and their child, wdiose cases are minutely de- 
scribed by Pereira; in 1842 to a lady residing at Lambeth 
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(Taylor) ; in the winter of 1853 to two brotlioiN, of whom one 
(liod and the other iveovered. Still more reeently, in the winter 
of 1S50, the poison killtal two priests tit DiiiLTwall. and a tiiird 
person out of live who were allected at a dinner there. In the 
next year, 1857, a case occurred in London. 'J'he recorded cases 
arc now very niiinert)us. 'I'he root has also been given inten- 
tionally in one instance at least. 

It is not easy to understand how the root of monkshood should 
be mistaken for that of the horse-radish, even if the respective 
plants were not attached to the roots; for thougli tlie section of 
both roots is wliite when fresh, the scrapings of monkshood are 
friable and succulent, those of the horse-radisli tough ajid stringy, 
and the first soon ac(|uire a ])ink hue while the seeoiul remain 
white. The two roots diller in sliaj>o, colour, and taste. Tiio 
root (»f moidishood is conical, and throws olf a largo lumiber of 
curling fibres, and it is not unusual to find one or more pear- 
shapeil tubers, attached by narrow necks to t he np]>er }>art of the 
root-stock, us in the spc'cimcns shown in tig. llll', which, witli the 
single root in fig. 1(55, were selected out of a large miinbor of 
fresh roots of Aconitum napellns, as presenting the most charae- 
tcristic varieties of form. The figures are of the size of the roots 
themselves ; but it must ho unilcrstood that the single root may 
attain two or thre^e times the size dejiicted in fig. l(>5. On the 
other bund, tin*- root, or, as it is commonly called, the stick «jf 
the horse-radish (fig. 1(5(5), is cylindrical in all its larger hranchos, 
and throws olf straight rootlets. The colour of tlie monkshood- 
root is a dark nut-brown extiamally, that of the horse-radish is 
huff-eoloureil. IMie root of the monkshood when ehewed soon 
causes a peculiar tingling and numbing sensation in the lijis, with 
a feeling of enlargement, and a similar sensation in the throat, 
when swallowed ; and this sensation in the lips and throat con- 
tinues for several hours : the taste of the horse-radish is pungmit 
and sweet; causing profuse lacUrymation, but not being very 
persistent. 

This peculiar numbness and tingling of the lips is produced liy 
the leaves and seeds, and, indeed, by every jiart of the jilaiit. 

J^JjcperimenU' on Animals , — These have been made with 
monkshood, and its active principle aconitiim, by Hrodie, (Jrfila, 
Christison, and Pereira, and more recently by Urs. Fleming and 
Headland. According to Dr. Fleming, aconite, when introduced 
into the system of one of the lower animals, causes, successively, 
weakness of the limbs and staggering ; accelerated, or slow and 
labouring respiration ; paralysis ; diminution, or total loss, of sen- 
sibility of the surface; dimness of vision, or actual blindness; 
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increasing difficulty of breathing; and, after a few spasmodic 
twitches, death by asphyxia. On examining the body imme- 
diately after death, the heart is found beating with considerable 
strength, which it continues to do for some time ; the peristaltic 
action of the intestines also contiinics; the irritability of the 
voluntary muscles is impaired but not extinguished; there is 
general venous congestion, with distension of the right side of tlie 
heart and large veins, and venous blood is usually found in the 
left cavities of the heart, and in the aorta. The venous system 
of the brain is often gorged with blood. Dr. Fleming adds that 
in some of his experiments there were decided convulsive move- 
ments, and, in two instances, distinct opisthotonos ; that in gene- 
ral the pupil was more or less contracted}* that the pulse 
became weaker and less frequent; and that the poison did not 
n])pcar to give rise to any local irritation. From other experiments 
of Dr. Fleming’s it would appear that aconite proves poisonous to 
vegetables. 

Aconite exerts a very decided action on the heart, but some 
points of diflerenoe exist among experimenters as to its exact 
intluencc. Ai>j)arenlly there is at first a slight retardation of 
the heart’s action by stimuhition of the vagi, followed by in- 
creased rajndity with loss oi' power, ending in comjdcte para- 
lysis in a state of diastole. The paralysis of the heart accounts 
for the dyspiKca and convulsions which are observed. As regards 
the action of aconite on the nervous system and the motor and 
sensory functions, it is stated by some that the eflect is primarily 
on the sj)inal eenlres, by others that it is due to direct action 
on tlie j)erv|)heral sensory and motor nerves. D(?ath is the result 
of the cardiac paralysis, which may manifest itself as syncope, or 
with dyspiuca and convulsions. 

The symptoms of jioisoniiig by monkshood in the biiinan sub- 
ject arc : — nnmbucss, tingling, and burning heat in the mouth, 
throat, and stomach, followt^tl by nausea and vomiting, w-itb pain 
and tenderness of the epigastrium. The numbness and tingling 
sjieedily become general, with diminished sensibility of the sur- 
face, vertigo, dimness of vision, or complett? blindness, tinnitus 
aurium, and occasionally deatness; ifothing at the mouth; sense 
of constriction in the tliroat, with sensations of weight and en- 
largement of various parts of the body, but especially of the face 
and ears ; great muscular feebleness, with general tremor ; more 

♦ This statement is opimscd to Dr. Headland’s experience. He found that 
it eaused in animals dilututioii of the pupil, but in a less degree than bella- 
donna. Lancet,' March 29, Kccent experimenters also describe the 

pupil as being dilated. 
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or less (lifficiiUy of hrcatlnn^, and s])eeclilessness ; a disLressinn; 
sense of sinking at the pit of the stomach, and dread of approach- 
ing death. The pulse hecomes small, feeble, irregular, and tinally 
imperceptible both at wrist and heart ; the extremities, and after- 
wards tlie whole body, become cold, and a chtminy sweat bedews 
the surface ; finally, the countenance grows blanched, tlic pupils 
dilated, the lips bloodless, and, with a few hurried gasps, the indi- 
vidual expires. The mental faculties usually remain perfect till 
the lust, hut there may he slight delirium with convulsions. There 
is no tendency to sleep. Death is often sudfien. 

Posl-uioHem A}tpenranceif. — (Jencral venous congestion, and, 
in some cases, engorgement of the brain and its membranes, with 
considerable sub-araebnoid effusion; also occasionally signs of 
gastro-intestinal irritation. 

Commencement of Symptoms , — In a few minutes, or not for 
one or two hours. 

Fatal J*erio(l. — Shortest, an hour and a (jiiarter; longest, 
twenty hours; average, less than four hours. I'he majority of 
deaths occur within three hours. 

Fatal Dose . — Of the root, it is believed that less than a 
dra(hm has j)rovcd fatal ; of the alcoholic extract, four grains ; 
of the titictnre, a drachm. Ihit very severe symptoms liave 
been ^iroduced hv much smaller quantities. 

Treatment . — 'fhe treatment will consist in the prompt adminis- 
traiion of an emetic, followed, after an interval of time, by a full 
dose of castor oil. Stimulants, such as hot brandy and water and 
ammonia, must then be freely administered, and strong coffee may 
be given with advaiitiige. l)r. Fleming also recommends friction 
of lilt* spine and limbs with warm cloths and spirituous liniments, 
and sinapisms, or bottles of hot water, to the pnecordia and extre- 
mitiiis; and that convulsions, if they come on, should be treated 
by opening the jugular vein ; and great dyspmva, and extreme 
feebleness of the heart’s action, by nrtiticial respiration, and slight 
galvanic shocks passed through the heart. 

Dr. Fotborgill has called atU'iition to the fact that the heart of 
frogs poisoned with aconite can again he made to contract by the 
ajipliention oi’ digitalis, thus indicating some sort of physudogicul 
antagonism. A most interesting case of the successful application 
of this view to poisoning with aconite in the liuman subject, has re- 
cently been recorded by Dobie (‘ Ilrit. Med. Journ.,’ Dec. 21, 1872). 
A patient bad swallowed one ounce of Fleming's tincture, and 
was at the ix)int of dcatli ; but by the subcutaneous injection of 
20 minims of tincture of digitalis, and, after twenty minutes, the 
administration by the mouth of a drachm along with ammonia 
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and brandy (twice repented within an hour), complete recovery 
took Tills case aftbrds j^ood reason for tlie future employ- 

ment of diiritulis in i)oisoning by aconite. 

Dim/nosin. — In some instances we are able to identify portions 
of the }>lant itself in the alimentary canal. An alcoholic extract, 
of the contents of the stomach, npjilied to the lips, produces the 
peculiar numbness and tingling already described, and if given to 
some small animal would he identified ))y its fatal cllccts. 

Aconitine. — 'i'his alkaloid is so active a iioisoii that, according 
to Headland’s exjieriments of a grain will kill a mouse; ^ 
a small bird in a few minutes, and almost instantaneously ; 

of a grain a cat, and of a grain the same animal in twenty 
minutes or half an hour. J)r. Headland is of opinion that of 
a grain would kill an adult man, and Dr. Hera path performed an 
analysis in a case at Hristol, from which ht^ inferred that of fi 
grain had proved fatal. of a grain euiis(is tingling and numh- 

ness of the tip of the tongue, and of a gniin dissolved in spirit, 
and rubbed into the skin, causes loss of feeling, lasting for some 
time, Aconitina may he scjiarated from organic liipiids by the 
method of Stas, or by a similar method suggested by Dr. Headland. 
In the fresh root, the alkaloid is contained in the proportion of a 
quarter to three-quarters of a grain in the ounce, and in the dried 
root, of twelve to thirty-six grains to the pound. 

I*roperties . — Aconitine is generally sold as a white amorphous 
powder; hut it may be obtained in small crystalline masses, or 
even in well-lormed colourless crystals. It belongs to the group 
of alkaloids which are not changed in colour by cold svdphiiric 
acid ; but it is characterized by assuming a deep brown tint when 
warmed. Nitric acid dissolves it without ebaiige of colour. 

When heated on porcelain, it readily melts into a yellow li<]iiid, 
gives otf a liglit vapour, and spreads into an abundant cai'bo- 
iiaceous layer. When heated in the manner described at [>. d07, 
it melts at the characteristically low temperature of 140'^ Fahr., 
and at 400° yields sublimates which are not crystalline. 

The alkaloid is moderately soluble in water, and has a strong 
alkaline reaction. It is soluble in alcohol, ether, and benzole, 
and very soluble in chloroform. It is also soluble in acids, but its 
salts are not crystalline. It has the taste, and produces the pecu- 
liar impression on the lips, tongue, and jialate described above. 

Tests. — a. The peculiar effect on the li})8, tongue, and palate. 
h. The reaction with sulphuric acid. t*. The absence of change 
with nitric acid. d. "i'he low' temperature at which it melts, and 
the high temperature at which it sublimes, with the unpronouriced 
character of the sublimate, e. Tlie absence of precipitate witli 
iodide of potassium and bichloride of platinum. 
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IV. VEEATIITJM ALBUM {JMdle Ilellehore ), — ^YEKATEIA. 


The veratrum album, or white hellebore (natural order 
Mclaiithaceaj) is not an indigenous plant, but grows abundantly 
in the mountain districts of the Continent. (Fig. 167.) Everj 


Fig. 167. 


Fip. 168, 



part of it is iwisonous ; but the powdered root, or an infusion 
from it, has been most commonly tahen as a poison. The powder 
has nearly the colour of jiowdered jalap, has an acrid, bitter taste, 
and strongly irritates the nostrils. Hence its use, mixed with 
starch, as an errhine ; but its principal use is to destroy vermin 
on the skin or hair. 

The plant owes its activity to the alkaloid ver atria, Veratria 
is also found in the cebadilla (the fruit of the Asagreta 
officinalis), 

Vebatbia ( T cro/n‘»p).— This alkaloid is prepared from the 
cebadilla (British Pharm., p. 365), and is the active ingredient in 
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the Tinguentum veratrije (8 grains to 1 ounce). When pure it is 
u whife amorphous ]) 0 \vder, without odour, but higlily irritating 
to the nostrils, and of an intensely bitter and highly acrid taste. 
It is insoluble in water; but more or less readily dissolved by 
alcohol, ether, cblorot'oruj, benzole, and fusel oil. It has a 
Hlightly alkaline reaction, and forms soluble salts with the acids, 
kStroijg sulphuric acid first turns it yellow, then a rich crimson, 
the change taking place instantaneously 
when the acid is gently heated. When 
heated on a porcelain slab it darkens, 
melts readily into a yellow liquid, 
bhutkens, and spreads into an abun- 
dant carbonaceous layer. The vapour 
baa a disagreeable pungent odour; 
and, when received on a clean disk, 
deposits detached crystalloids, or crys- 
tals described as rboiiiboidal, but 
among which several octabedra can be discovered. These 
crystals, in two degrees of enlargement, arc shown in fig. 101). 
When heated on platinnm-foil, the alkaloid is entirely eonsnined. 

'I’hc symptoms of j)oi8oning by veratrum album and veratria 
are in all respects similar. 

— Locally applied the })Owder and alkaloid irritate 
the mucous meinbraiies of the nose and mouth, causing violent 
sneezing and salivation. Wlicn swallowed they cause a burning 
sensation in the stomach, with nausea, vomiting, and diarrbeea. 
The constitutional effects arc a remarkable depression of the 
bcartks action, the pulse becomes imj)erceptil)le, the skin pale and 
cold, and death takes place usually in a state of insensibility with 
convulsions. 

Experiments on Animats , — Two grains of veratria in solution 
given to a cat, began to act immediately, causing frothing at tho 
mouth and collapse, and death in less than a minute. Tbreo 
grains given to a young dog, caused immediate and repeated 
vomiting, involuntary discharge of urine, great prostration, and 
death in two hours. 

The effect of veratria on the heart and circulation is apparently 
a constant phenomenon in all animals, it lowers the pulse and 
energy of the heart. In the frog, the heart is brought to a stand- 
still in a state of paralysis, and is no longer capable of being 
excit(?d by galvanic stimulation. The influence on the heart is 
complex, being partly due to its action on the cardiac nervous 
apparatus, and partly to a direct action on the muscular tissue of 
the heart itself. 


Fig. 169. 
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Appearances , — Marks of acute iiiflainination in 
the ulimentary canal. 

Treatment . — The prompt use of the stomach-pump, or, in the 
absence of vomitinpf, emetics of sulj>liate of zinc. Vegetable in- 
fusions containing tannin, as an antidote, or finely-divided char- 
coal. The collajise to bo met by diflusible stimulants and by 
opium, which seems to have been useful in some cases. 

Fatal Dose , — A fraction of a grain, A sixteenth of a grain 
lias produced a state of dangerous collapse. (Taylor.) 

Fatal Period . — [t may be inferred from experiments on 
animals, that death would happen speedily. 

The neralram mride, or green hellebore (fig. 168), possesses 
poisonous properties resembling those of the veratruin album. It 
furnishes to the Hritisli Pharmacopeia a tincture of which the 
dose is from 5 to 20 minims. It appears also to be a poison in 
common use in North America, where it is known as “ Indian 
poke.” It produces in poisonous doses the same dejirossing effect 
on the heart and circulation, and may cause death from fatal col- 
lapse. It is .said to be less irritating to the alimentary canal. 

llnllock has obtained from it two alkaloids, vlridki and 
verairoidia^ the action of which has been experimentally 
investigated on animals by Wood (‘ Amcr, Journ. of Med. Sc.* 
cxvii). IJoth act on tin* heart, but veratroidia appears to have a 
more marked Irritant action than viridin. 

(Difjifalls purpurea — Foxglove, purple 
Foxglove), 

This is an indigenous jilant, common about 
banks and hedgerows, and in pastures, on a 
gravelly or sandy soil. It is also cultivated 
for its elegant shape and purple dotted 
flowers (fig. 170). 

It belongs to the Linnman class and 
order Didgnamia angluspermia, and natural 
order Scrnphiil-ariacefp, or figworts. 

All parts of the plant arc believed to bo 
poisonous, and the leaves have more than once 
destroyed life. 

It owes its poisonous property to the alka- 
loid digitalnie, which exists in the fresh leaves 
in the pro]^)ortion of less than one per cent. 
The dried leaves have a place in the Hritisli 
Pharmacopoeia ; and yield an infusion (30 
grains to 10 ounces; dose, two to four 
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drachm&) and a tincture (two ounces and a half to a pint ; dose, 
ten to' thirty minims). 

The root consists of numerous long slender fibres, and is not 
likely to be confounded with any of the common edible roots. 

The leaves are ovate, narrowed at the base, crenate, rugous, 
and veined, downy, especially on the under surface. The dried 
leaves have a dull green colour, a faint odour, and a bitter, uau> 
seous taste. 

The seeds are of the small size shown in 
fig. 171, and weigh about 1126 to a grain. 

They are of a light brov n colour, cylindrical, 
ovoid, or conical in shaiw, and, when viewed 
by the lens or microscope, present a pitted np- 
pearanec. They resmnblc the seeds of the 
Lobelia Intlata in colour, but are somewhat 
larger, and differ widely in microscopic cha- 
racter. 

l£.rperiments on Animals , — In moderate doses digitalis causes 
vomiting, giddiness, languor, and death in iwenty-fbur hours. 
In larger doses, in addition to these symptoms, tremors, convul- 
sions, stupor, and coma. Injected into the veins, it kills in a 
few seconds, hy acting on the heart and pulmonary circulation. 
In one of Mr. Blake’s experiments, an infusion of three drachms 
of the leaves iiijected into the jugular vein arrested the action 
of the heart in livt! seconds, that organ after death being motion- 
less, turgid, inirritable, and its left cavities full of florid blood. 

Si/mjdoms , — In the human subject, a single fatal dose occa- 
sions: — Vomiting, purging, and severe colicky pains; pain in the 
liead, giddiness, and dimness of vision, or actual blindness; a 
dilated and insensible pupil ; a slow, weak, and irregular, or inter- 
mittent j)ulse; nausea and faintness, witii occasional syncope ; tlie 
skin covered with a cold j)erspiration ; the patient is much w’orse 
when he assumes the upright posture. Salivatitm is a common 
occurrence. Tlie urine is suppressed; convulsions occasionally occur; 
and the patient sometimes continues for u long time in a state of 
stupor. In two fatal cases death took place in twenty-two hours. 
When the poison is not fatal, the recovery occu})ie8 several days, 
and the circulation is slowly restored to its normal state. 

The j)ost~mortem appearances are turges(X*nce of the vessels 
of the brain, and redness of the membrane of the stomach. 

Occasionally, in the practice of medicine, serious symptoms 
show themselves, without terminating fatally. There are dryness 
in the throat, and thirst ; nausea ; headache ; salivation ; giddi- 
ness, and dimness of sight, an appearance of sparks before the 


Fig. 171. 
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eyes, and a feeling of pressure on the eyeballs ; with weakness of 
the limbs, and a weak and rapid pulse. 

The symptoms arising from the gradual accumulation of the 
poison are nausea, dryness of the mouth, loss of appetite, vomit- 
ing, and intense thirst ; giddiness, and throbbing of the temples ; 
restlessness and sleeplessness ; a hot and moist skin ; great lan- 
guor and depression, with, in most cases, a slow pulse. Diarrhoea, 
salivation, an increased flow of urine, delirium, spectral illusions, 
convulsions, and coma, are occasional symptoms. 

Fatal Dose . — This has not been ascertained. No poison in 
common use is of more uncertain operation ; and in the treatment 
of inflammatory diseases, as well as in delirium tremens, it is 
often administered in doses which would be very unsafe in a state 
of health. Pereira cites several cases, both in children and 
adults, in which the tincture of digitalis was given in such doses 
as twenty drops three times a day to an infant, and from half an 
ounce to an ounce to an adult ; but in these cases the natural 
operation of the poison was counteracted by disease accompanied 
by decided febrile action, or by intoxication attended by great 
excitement of the circulation. 

The treatment will consist in the use of emetics, followed by 
aperients, and by the free use of vegetable infusions containing 
tannin, such as infusions of nutgalla, or of oak -bark. Those are 
given with a view of rendering the alkaloid digitalia inert. 
Green tea or strong coffee may also be given with advantage. 
Stimulants, such as ammonia, wine, and brandy, should also be 
administered, and the recumbent posture be strictly preserved. 
Friction to the spine, though less indicated than in i)oisoning by 
aconite, or when asphyxia is imminent, might be used with ad- 
vantage; and, in desperate cases, artificial respiration, and gal- 
vanic shocks through the heart. 

Dioitalta (digitaline), — Properties . — When pure, this alka- 
loid is white and amorplious ; when less pure, of a light yellow 
or brown colour. It belongs to the group of alkaloids which is 
changed in colour by cold sulphuric acid. The colour is a red- 
brown, which deepens when the acid is warmed, and still more 
when heated. Its colour is not changed by nitric acid. 

When heated on porcelain, it darkens, melts slowly into a 
brown liquid, yields an abundant thick vapour, and swells into a 
bulky black ash. The vapour has the odour of the drug. When 
heated in the manner described at p. 407, it melts and sublimes 
at 310° Fahr. The sublimate is not characteristic. 

Digitaliue is sparingly soluble in cold or hot water, and has an 
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intensely bitter taste. It does not form crystalUzable salts with 
acids;* and is soluble in alcohol, and in benzole. 

Tests, — a. The effect of sulphuric acid just described, h. The 
negative effect of nitric acid, c. On adding a solution of bichro- 
mate of potash to the recent solution in sulphuric acid, the liquid 
becomes first yellow, then green, d. Hydrochloric acid turns it 
yellow, changing quickly to green, c. Its solution evaporated to 
dryness, and treated with sulphuric acid, yields a rose colour, 
changed to mauve on exposure to bromine gas. 

JSxperiments on Digitaline acts specially on the heart 

and vascular system. The heart’s action is at first strengthened 
and the ptilse retarded, while the blood pressure is raised by con- 
traction of the blood-vessels. Later a paralytic condition both 
of the heart and blood-vessels ensues. In very large doses para- 
lysis of the heart’s action comes on rapidly without a previous 
stage of stimulation. 

The interesting experiments of Drs. Fagge and Stevenson* 
have shown that the substance shares with the veratrum viride, 
squill, and one or two other poisons, the power of acting on the 
frog’s heart in a characteristic manner, causing a peculiar form of 
irregularity in its beats, the stoppage of the ventricle in the white, 
contmcted state, and the retention of the voluntary power when 
the heart stops, and for at least 15 to 20 minutes afterwards. 

The quantity qf the alkaloid in the leaves is less than one per 
cent . ; and it is believed that a dose of grain would produce 
symptoms of poisoning in an adult. 

Sy mptoms in Man , — One celebrated case of poisoning by digi- 
taline is on record ; namely, that of the woman Pauw, poisoned 
by Dr, De la Pomraerais in 1864. The symptoms agreed with 
those given above; and MM. Tardieu and Koussin, who inves- 
tigated the case, arrived at the conclusion that digitaline was 
the poison employed. 

* ‘ On the Application of Physiological Tests for certain Organic Poisons, 
and especially Digitaline Guy’s Hospital Keports, 3rd Series, vol. xii, p, 37. 



CHAPTEll XV. 


ASPHYXIANTS. 

1. CARUcmio ACID, Carbonic oxide, and the products ol 

combustion. 

2. SuT.riiujiETTED IT\^>ROGEN, aud tho gaseous contents of 

sewers and drains. 

3. CAtHiURETTEt) HTDROQEK andxoal gas. 

4. Nitiiotts oxidk. 

The teJtn ** aspliyxiantst* placed at the licad of this chapter, 
is used in the same sense as the words “ narcotics,’^ “ dcliriants,” 
“ inbbriants,” wdiich distinguish otlier chapters. The gases arc 
poisonous agents applied to the air-passages, and causing sulibca- 
lion as a leading and consjncuoiis symptom, hut, at tlie same 
time, giving rise to lu'ada<*h(*, giddiness, drowsiness, insensibility, 
and failure of muscular power, and, in cxeci)tional cases, to 
spectral illusions, delirium, and maniacal violence, showing theij^-' 
direct action on the norvons system. In a state of coiutcntratioii 
these gast^8 may cause spasm of the glottis, and consequent death 
hv snlfocatioiv; hut, as usually inspired, they are largely diluted 
with atniosj^cric air, and not uncommonly mixed with other 
purely irrit/Tut or otlierwisc deleterious gases. 

I. CARBONIC ACID GAS. 

Carbonic acid gas is generated in many diflerent ways. It is 
the princij)ul product of the coinhustion of fuel; is given out 
largely in the process of fermentation, and ih the burning of 
lime; animals expire it, and plants exhale it freely at night; and 
it collects in mines, caves, coal-pits, graves, and wells. The gas 
prmluced in i^y of these ways may give rise to fatal accidents. 

The (juestion of accident, suicide, or homicide, is rarely raised 
in poisoning by this gas. The jdace in which a body is found, 
aud the surrounding circumstances, arc generally decisive as to 
the caiise, which, in this country, is commonly accidental. Sui- 
cides rarely resort to it, though the practice is very common in 
France ; and it is not a likely instrument of murder, though 
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some cases related by Devergie seem to justify the suspicion that 
it has been so employed. 

But though the cause of death in poisoning by carbonic acid 
will generally be inferred from the place and circumstances in 
which a body is fomid, suspicions of foul play have been igno- 
rantly entertained ; and the dangerous or fatal results have been 
attributed to mechanical suffocation (Reports of Ambrose Pare), 
or to some poison administered by the mouth (Christison). 

Occasionally the true state of things is not suspected till 
several persons have suffered or perished; as when the wood- 
work of houses is carbonized by 4ieated flues, or the products of 
combustion make th,eir way;iroin one apartment to another. 

^ropertieM. — A coloui^less gas, inodorous, but pungent to the 
nostrils. It is mnch heavier than atmospheric a|r^ with which it 
mixes slowly. It is soluile in watei^^ lias the reason and, other 
pro])erties of an acid, and combines with Hine to form chalk. 

Tests. — a. It produces a milkiness, followed by a white pre* 
cij)itate, in lime water, b. It does not support combustion j and 
when mixed with air, in the proportion of from ten or twelve to 
fifteen or twenty per cent., extinguishes flame. For a small 
flame as little as ten or twelve per cent, will suffice, c. Litmus 
paper moistened with bleaching liquid is first reddened, and then 
bleached by the gas as it exists in the air, A jet of carbonic 
acid is easily rec^nised by its pungent effect on the nostrils. 

The property of combining with lime is turned to practical 
account in purifying the air of wells or pits. A vessel of lime, 
mixed up with water into a thin paste, is lowered into the 
stratum of gas. The same result may be obtained by a current 
of air or jet of steam. 

Quantitative Analysis . — ^The quantity of carbonic acid in the 
air may be determined by the amount of absorption that takes 
place in a graduated jar containing liquor potassa3. The gas may 
be collected for analysis by emptying a full jar of water into the 
space containing The quantity of charcoal that has been 
burned in any case may be estimated at from twenty to twenty- ^ 
five times the weight of ash. 

SYMPTOMS, POST-MOBTEM APPEABANCES, A?0) liiSATMENT. 

Symptoms . — Carbonic acid gas, pure and unmixed, acts as an 
irritant, causing spasm of the glottis, and death by apneea. In 
-m state of dilution, whether pure or mixed with other products 
of combustion, it may be breathed for a considerable period ; the 
symptoms varying in intensity with the quantity of the gas, and 
in character with the gases that happen to be mixed with it. The 
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more active carbonic oxide intensifies the narcotic symptoms; 
the sulphnrous acid gas given oft* during the combustion of coal 
irritates the organs of respiration ; and other modifications may 
arise from the admixture of carburetted hydrogen, or of other 
hydrocarbons. 

The usual symptoms of poisoning by carbonic acid are;— a 
sense of weight in the forehead and occiput, and of tightness in 
the temples, violent headache, giddiness, ringing in the ears, 
dimness of sight, drowsiness; hurried respiration, and violent 
palpitation ; nausea, and, in many cases, vomiting ; followed by 
complete insensibility, stertorous breathing, slow pulse, pallor and 
lividity of the surface ; and death from apoplexy, or from apnooa ; 
or as the sequel of a deep sleep, as in drowning and hanging. 
Pleasurable wnsations; early delirium; and convulsions and 
tetanic spasms are among thb occasional symptoms. 

An instructive case of recovery showing the eftbets of the gas 
on the nervous system, is related by Sir George Baker, on the 
authority of Heberden. A young man was shut up in the morn- 
ing in a close room with burning charcoal till two small birds fell 
down dead in their cages, when he felt so ill as to be obliged to 
go into the open air. This lie had no sooner done, than he fell 
down senseless. When he came to himself, ho complained of 
giddiness, sickness, pain in his stomach and loins, and stupor, 
lasting the whole day. Next day he felt bet^r, but about 7 
p.M. was seized with violent pain of the stomach and loins, 
vomited, threw himself on the ground, fell into convulsions, and 
could hardly fetch his breath. Soon after, having somewhat 
recovered, be had a second fit of the same kind. About an hour 
afterwards he became delirious, and was with difficulty kept in 
bed during the night. In the morning he came to himself, and 
hud some quiet sleep; hut the pain was not quite gone, and 
giddiness, with strange sights before the eyes, continued for some 
little time longer.* 

Fost'Vnoriem Appearances. body isngenerally swollen, 
the skin marked more or less extensively with livid spots, the 
limbs often rigid, and the abdomen distended with air. The face 
is, in some cases, pale and composed, in others livid and bloated ; 
and the eyes are bright and prominent. Froth, or froth tinged 
with blood, is sometimes found about the mouth and nostrils ; 
and the tongue is often protruded and grasped by the teeth. 

^ An account of a singular disease which prevailed among some poor 
children, maintained by the parish of 6t. James, in Westminster, in the 
* Medical Tracts,* by Sir George Baker, Bart., M.D., F.A.S., collected and re- 
published by his son (1818), p. 616. For an abstract of this instructive case 
consult Dr, Guy’s * Publio Health,’ p. 12. 
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The animal heat is retailed longer than usual, cadaverous rigidity 
is slow to show itself, and putrefaction is retarded. The internal 
appearances are as follows : — the large veins and right cavities of 
the heart gorged with black blood, and the lungs and lining 
membrane of the air-passages congested. The base of the tongue 
is injected, and ecchymosed patches are sometimes found in the 
alimentary canal. The abdominal viscera (and notably the 
kidneys) and the ascending cava are also greatly congested. The 
brain and its membranes are injected, the veins and sinuses 
distended, and serum is found in the ventricles, and at the base ; 
and there may be efibsions of blood on the surface of the brain 
or into the ventricles. 

Some of these appearances bear a close resemblance to those 
present in death by apncea y but the turgescence of the brain is 
much more remarkable, and it has been proved experimentally 
that the gas docs not acjb merely as an asphyxiating agent, but as 
a specific narcotic poison.* 

Treatment. — This consists in prompt removal to a pure air, 
the use of cold affusion us a shock, and, when the face is bloated 
and livid, of blood-letting. Friction and warmth to the surface 
are indicated, as in cases of a))n(ea. Artificial resj/iration, galva- 
nism, and the inhalation of oxygen gas may be resorted to iii 
extreme cases. 

Preventive M^^mres . — Tlie prevention of accidental poisoning 
by carbonic acid must rest in a great degree on the possession by 
the public of correct iiiformutioii respecting combustion and its 

* As the value of some of the post-Tuortom appoarnnccs was a subject of 
lively controversy in the case of James Trickey, given in the text, the follow- 
ing particulars are subjoined from a i)apor by l>r. Giddiug liird: ‘Guy’s 
Hospital Reports,’ vol. viii. p. 76. 

The expresxioH of eounfntance was noted in 12 coses : it was pole and calm 
ill 6; bloated in 7. Vomitintj had occurred in three cases, and was absent iu 
6 in which the symptom was noticed, 'ihere \s\xa froth ai thv wonih in fi 
cases; it was absent in 4. ’I'here was froth and nernm at the nostrils in 4, 
and they were lined with black mucus in 2. The cpen were injected iu 2; 
dilated, prominent, and shining iu 3 ; closed and dull in 3. The /iwAs were 
rigid in 6 ; flexible in 2. 'fhe iomue was protruded and grasped by the teeth 
iu 6; drawn in and concealed in 2. There were livid patches on the skin in 
10 cases; they were absent in 2. Tbe abdomen was distentlcd in ft; not dis- 
tended in 4. The memhra7ie« qf the bruin were injeeteil with blfuid in 8, and 
described as congested in 4; tliere was tterom effutdon beneath the arachnoid 
in 3, no etfusion on the brain in 6 ; and tteroun ejfuttiojm in 3. Tlie veuneh and 
iinugee were turgid in all the cases in which those parts are mentioned. The 
substance of the brain was injected in 8. Blood was ctTuscd on the surface 
in 1. Serum in the ventricUa of the brain in 6 ; absent iu 3. Blood was 
efibsed into them in one case; the brain was in its natural condition in two 
cases. The blood thioughout the body was not alwap of the same colour. 

Jlevergie lays great stress on tbe rosy or livid discoloration of the skin, 
and on tlie persistence of animal heat and rigidity, and the slow march of 
putrefaction, in these cases. (‘ Amiales d’Hygiene/ vol. xvii. p. 225.) 
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products, and o^the situations in whicb^tlie gas is most likely to 
colUfct. The fact tliat stoves heated by charcoal, and giviilg out 
carbonic acid into the open air of rooms, are used by persons of 
education, shows how little scientific knowledge they may possess. 
J]ut even intelligent and educated persons do not always under- 
stand that a candle may burn in an atmosphere which will 
speedily prove fatal to life; while, on the other hand, a man may 
for a short time breathe with impunity air in which candles are 
extinguished. Thus, Mr. Coathupe cites the case of a man who 
descended into an abandoned coal-pit, in which lighted caudles 
were repeatedly extinguished, remained in it for several minutes, 
and succeeded in recovering the body of a child, who had fallen 
from a part of the old machinery. Again, in n case mentioned by 
M. Marye, and quoted by Devergie, a candle was extinguished in 
an atmosphere that produced only a sliglit sensation of un- 
easiness in a gentleman who mode an abortive attempt at suicide ; 
while in another and successful attemjit, a candle was found 
burning on the table, whilst the man was lying dead on the floor. 
In the former instance, the candle was probably below the level 
of the body, in the latter, above it.* 

There are several interesting and practically important 
questions connected with poisoning by carbonic acid, some of 
wliich are set forth in the following ease, which, at the time of 
its occurrence, excited a lively interest, and gfcve rise to much 
discussion. 

James Tiickey, aged 66, watchman and stecplo-kecper of St. 
Micliael’s Church, Cornhill, on the night of Nov. 17, 1838, was 
jdaced in charge of a stove heated by charcoal (one of Harper 
and Joyce’s patent apparatus). Jle entered the church at eleven 
o’clock at night, and next morning w^as found dead, lying on his 
face, with his feet about a yard from the stove, and his bead 
lower than his body. Much vomited food was found on the floor 
near his month. The church was so full of vapour as greatly to 
affect the respiration of the persons who first entered in the morn- 
ing. Tlie principal post-mortem appearances were as follows : — 
The countenance calm and composed, and the eyes lustrous. The 
vessels of the brain gorged with fluid blood ; considerable serous 
cflusion between the arachnoid and pia mater, and at the base of 
the brain ; numerous bloody points in its substance. The lungs 
almost black, the vessels turgid with blood, the trachea contain- 
ing a frothy mucus, and the lining membrane injected ; the blood 
ill the large veins dark, but fluid ; the stomach nearly full of un- 
digested food. Every other part of the body healthy. 

* Auuales d’Hygieue,' vol. xiiii. p. 190. 
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At the inquest there was great ditference of opinion among tlic 
iTKHlical witnesses ns to the cause of death. They all agreed that 
he liad died of apoplexy ; but some thought the death suflieiently 
explained by his advanced age and apoplectic make, and tlie full 
meal taken before he commenced his watch in the church. But 
others, though they also attributed the death to apoplexy, traced 
the apoplexy itself to the carbonic acid. 

The question to be decided, therefore, ultimately took this 
shape : Was there enough carbonic acid in the church to account 
for death ; and if the quantity dillused through the church was 
not sufficient to account for the fatal event, might not tho part 
in which he lay (for he was on the floor close to the stove) contain 
a sufficient quantity of the gas to prove fatal P As similar cases, 
involving like questions, may again occur, it muy be well to say a 
few words on each of these '^nts.' 

1. What is the smallest quantity of carbonic acid diflh^d 
through the air that may prove fatal ? 

2. Is the carbonic acid produced in the burning of fuel in 
rooms or buildings equally dillused, or docs it accumulate in One 
part of the apartment more than another P 

1. In estimating the fatal dose of carbonic acid, it should be 
borne in mind that when the gas is the product of respiration or 
combustion it is formed at the expense of the oxygen of tho air ; 
so that the air is rendered less tit for the support of life by the 
withdrawal of a vital element, as well as by the addition of a 
poison. The different susceptibility of persons of the two sexes 
and different ages should also bo considered (see p. 265). Some 
light is thrown on this question by the experiments of Allen and 
Pepys, which showed that air once inspired becomes charged with 
from 8 to per cent, of carbonic acid, and that, however often 
it may be breathed, it never acquires more than 10 per cent. 
But as fatal consequences have more than once ensued from 
simple overcrowding, when the pollution of the air, in all 
probability, fell far short of this limit, we may safely assume that 
a much smaller quantity of the gas would destroy life. Devergio 
thinks that five per cent, is sufficient, hut Mr. Coathupc* states 
that he suffered most severely from inhaling an atmosphere 
containing, at the outside, according to his own calculation, 2 per 
cent. 

St. MichaeTs Church contained 110,000 cubic feet of air, and 
the quantity of charcoal burnt might have yielded 1500 cubic feet 
of the gas, or ifttle more than IJ per cent. The quantity of the gas 


* Lancet,* vol. xxxi. p. 201, 
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difluscd tlirougl^ the building wue thus probably much smaller 
than that contained in rooms crowded, ill -ventilated, and lighted 
by gas, and ])rohably too small to destroy life, though breathed 
for several houi’s by a sleeping man. The death of James Trickey 
could not therefore be attributed to carbonic acid gas, on the sup- 
position that the gas was uniformly dilfused through the building. 
Ihit if, as some believe, and as the experiments of Devergie seem 
to ])rovo,* the gas is nne<|ually distributed, and, when the tem- 
perature of the apartment has become the same in every part, 
subsides to the floor, the death of James Trickey, who lay on the 
floor of the church within three feet of the stove, was probably 
duo to the poisonous gas which he inhaled. Hut the death of 
James Trickey may he explained without assuming this subsidence 
of the gas to the floor of‘ the building ; for except in those cases 
in whicli the heated gas given off from the burning fuel rises in 
a (‘olnmn to escape by a vent in the ceiling directly above it, it 
must be diffused in larger (jiiantily through the air near the 
stove, whether above, around, or beneath it; and if the gas were 
borne by a draft in the direction of the sleeper, the danger would 
be greatly increased, liut if the draft were strong, it would 
clear the air of the gas, and so diminish or remove the danger. 
This occurred in a case reported by Dr. (lolding Bird, which also 
seems to place beyond all reasonable doubt the greater accumu- 
lation of gas ill the proximity of the stove than in the parts 
remote from it.f 

'riiat gnch diffusion of the gas does happen may be proved by 
placing lime water in wufcli -glasses, in different positions, near 
the source of su]>])ly. It sexm becomes coated with a film of 
about ctpial thickness, in whatever jiosition it is placed. 

The more obvious causes of an nneijual distribution of carbonic 
gas, or of other products of combustion, are the following : — 

1. Curbon'.c acid may be generated (us in beer-vats) in an in- 
closed place, and form u stratum above the source of supply, 
mixing very slowly with the air above and around it. 2. Car- 
bonic acid may enter an inclosed space (such as a well, cavern, or 
grotto) from ojienings in the floor ; and if the air of the upper 
part of the space be renewed, as by the occasional opening of a 
door, the lower stratum may be poisonous, while the upper strata 
are comparatively pure. 3. Carbonic acid may be generated in 
an apartment by combustion, and rise as a compact column of 
heaM air to a vent in tb© ceiling ; or it may be drawn towards 

• These experiments derive some confirmation from t case quoted by 
Dcverjfie from a work by M. Marye, for which the reader is referred to the 
first edition of this work. 

t ‘ Guy’s Hospital Reports,* v^. viii. p. 84. 
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an (jpea cliimney; or, again, it may bo forced into a particular 
direction by currents of air. 4. In an apartment without 
chijnney, or other vent, and with no currents or drafts of air, or 
only very feeble ones, the gas will be diffused abundantly, though 
unequally, around the source of supply. 

0\her Froducts of Combustion , — Carbonic acid, though the 
chief, is not the only product of the combustion of charcoal or 
coal. In tljo case of buining charcoal, carbonic oxide is given 
off in large quantity by the reduction of the carbonic acid as it 
passes over the heated charcoal. 

Oarhotiic oxide is a much more active poison than carbonic 
acidj for it acts not only by taking the place of oxygen, but by 
comUning with the blood, and rendering it incapable of the 
gaselns interchiange necevary to life. Warm-blooded animals die 
rapidly in an atmosphere containing only 1 per cent, of carbonic, 
oxide. They die with symptoms of dyspnoea passing into convul- 
sions and asphyxia. After death the blood has a tiorid colour, due 
to the compound which the poison forms with haemaglobin.* 

During the combustion of coal not only carbonic acid and 
carbonic oxide are given oft', but also sulphurous acid, and the 
sulphuretted and carburctted hydrogen gases. 

II. STJLPiiuitETTED iiYDROOEN (B^drosuljplmHc Add,) 

This gas ranks next in imjwrtance to carbonic acid. It is 
scarcely less generally diffused, but its offensive odour gives 
warning of its presence. It is an extremely active poison, for 
according to Theiiard atmospheric air which contains ^ Q^^^^th of 
its volume will destroy a bird; when 7 ^J„th of its volume it will 
kill a dog; and proves fatal to a horse. Injected into the 

blood, it speedily destroys life; and it proves fatal when in- 
troduced into any of the cavities of the body, or even when 
applied to the unbroken skin. 

Properties , — This gas has a peculiarly offensive odour — that 
of rotten eggs ; and it is remarkable for the variety of its reac- 
tions with the metallic bases. It combines with ammonia to 
form the sulphide of ammonium, which has a similar offensive 
odour added to the pungemry of hartshorn, and similar chemical 
reactions. The presence of ammonia is indicated by the fumes 
given out when a rod dipped in hydrochloric acid is held in 
the gas. 

The usual test for th's gas is acetate of lead, which 
throws down' a brown or black precipitate, according to the 

• In man the symptoms and appearances are usually complicated with the 
effects of carbonic acid and .other gases 
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quantity of the gas. Filtering paper moistened with a solution 
of the salt of lead is a very delicate test. 

Symjdoms . — When the gas is breathed in a moderately diluted 
state, it causes giddiness, a sensation of tightness across the 
temj)le8, and of opi)re8sion at the pit of the stomach, naasea, 
sudden weakness, and loss of sense and motion. Deliiium, 
tetanus, and convulsions, a cold skin, an irregular and verv fre- 
(pient pulse, and laborious respiration, are occasionally present. 

Fost-moriem Appearances . — The body has a higlily offensive 
odour, and quickly undergoes decomposition. The muscles are 
dark, and insensible to the stimulus of galvanism. The large 
vessels and all the internal viscera are distended with black 
liquid blood. 

Treatment , — This consists in prompt removal to a pure air, 
the use of stimulants, and the respiration of cJdorine gas as given 
off from bleaching powder moistened with a dilute acid, or from 
any of the bleaching liquids. As chlorine is a powerful irritant 
it should not bo administered in too copcentrated a form. 

Sulphuretted hydrogen rarely exists in a separate state as a 
poison ; but is most commoidy met with in union with other gases 
in privieSij cesspools, and coioinou sewers. 

Feculent matter in a state of putrefaction gives rise to three 
principal gases — sulphuretted hydrogen, sulphide of ammonium, 
and nitrogen. The first two arc exceedingly deleterious, the 
latter possesses negative properties. They exist separately or 
combined in tbe soil of privies. Sometimes it happens that no 
disagreeable odour is given out ; neither the nauseous odour of 
the sulphuretted hydrogen, nor the irritating and pungent 
odour of the sulphide of ammonium, but still the air is con- 
taminated. In these cases the gases consist of carbonic acid and 
nitrogen, with a very small proportion of oxygen. 

The symptoms and post-mortem appearances caused by the 
mixed gases do not difter much from those due to the inhalation 
of sulphuretted hydrogen alone. The rapidity with which the 
symptoms take place will be proportioned to the degree of con- 
centration of the gas. The most remarkable symptoms produced 
in those who have been suddenly and strongly affected and sub- 
sequently recovered (such as the men employed to empty the 
common sewers in Paris), are, a feeling of violent pressure at the 
epigastrium, and round the head. 

To purify the air, as well as to recover persons asphyxiated by 
these gases, chlorine is the proper agent. 

The gases arising from the stagnant water of sewers are similar 
to those given off by privies and cesspools j but they arc partly 
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dissolved by the water. In sewers with a good fall and liberal 
supply, of water no gases arc given off; but there is a peculiar 
animal odour due to their feculent contents. This does not 
appear to affect the health of the men who work in sewers. 

III. CARBUBETTED HYDROGEN. 

The chief constituent of coal gas is the combination of carbon 
and hydrogen, known as light carburetted hydrogen, sub-carbu- 
retted hydrogent marsh gas, or fire damp. In coal gas the light 
carburetted hydrogen is mixed with olefiant gas, and unless of 
unusual purity contains ammonia, sulphuretted hydrogen, car- 
bonic acid, and carbonic oxide, with free hydrogen and nitrogen. 

These mixed gases have a peculiarly offensive 
odour* They burn with ajellowish-white flame, yielding chiefly 
water and carbonic acid, and forming, with certain proportions of 
atmospheric air, a dangerous explosive mixture. 

Coal gas is not so active as carbonic acid or sulphuretted 
hydrogen ; but when mixed with an equal bulk of atmospheric 
air it cannot be breathed without producing very serious effects. 
If greatly diluted, as in coal mines, no had effects follow. 

Symptoms . — Very few cases of poisoning by coal gas, or its 
principal constituents, are recorded. In a case described by 
Devergie, there were foaming at the mouth, vomiting, violent 
convulsions, tetjlnic si)asms, stertorous respiration, bloated face, 
and dilated pupil. 

Post-mortem Appearances . — From two cases reported by Mr. 
Teale,* it seems that the principal morbid appearances are the 
following : — Pallor of the integuments, and of the internal tissues 
generally, with the exception of some portions of the mucous 
membrane; florid discoloration of the neck and back; light 
florid colour of the muscles ; absence of all indications of venous 
• congestion; the blood fluid and florid; infiltration of the lungs; 
injection and ecchymosis of the small intestines, and of the air- 
passages. Kigidity rapidly supervenes. 

Treatment . — This consists in prompt removal into the air, and 
the cold affusion, followed by diffusible and other stimulants. 

IT. NITEOUS OXIDE (Laughing Gas). 

Nitrous oxide, prepared by the distillation of ammonium nitrate, 
is now largely used as an anaesthetic ; and so used it has proved 
fatal in one or two cases. 

Symptoms . — When nitrous oxide is inhaled, it gives rise to a 
peculiar state of intoxication often of a hilarions nature (hence 


* * Guy's Hospital Reports,' No. viii. p. 106. 
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the name laughing gas) ; anti when the inhalation is continued 
tor a ininutc or two a state of insensibility comes on, during 
which short operations, such as the extraction of teeth, can be 
performed without pain. During this state of insensibility the 
face becomes livid and the pupils dilated. If the inhalation be 
continued, dangerous, and even fatal, symptoms of asphyxia mani- 
fest themselves. 

Animals made to breathe an atmosphere of nitrous oxide die 
with all the symptoms of asjdiyxia. The anaesthesia produced 
by nitrous oxide appears to be chiefly due to its action as an 
asphyxiant, and not to any special narcotic power, though the 
feeling of exhilaration caused by it may indicate that it is not 
to be regarded merely as a passive agent. 

Purcell (' Phil. Med. and Surg. Report,’ 1872, p. 343) reports 
a case of death from the use of nitrous oxide in dentistry. Death 
was sudden, but it was doubtful how much of the fatal result was 
due to asphyxia and how much to shock. A similar case occurred 
at Exeter in 1873 (‘ Brit. Med. Jour.,’ Feb., p. 12G), wliich gave 
rise to much dispute as to the cause of death. As a post-mortem 
examination was not allowed, it is impossible to say what share 
the nitrous oxide really hud in the untoward result, 

Treattnent . — The treatment is that for asphyxia generally. 
See Chlobofobm, p. 5()2. 
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VEGETABLE IRRTTAISTS. 

1. PmaATiVES. — Aloes, col(x;yntb, gninbotje, jalap, scammony, 

seeds of the castor-oil plant, croton oil, elaterium : the helle- 
bores and colchicura. 

2. AnoRTiv^ES. — Savin, and ergot of rye. 

3. iHiiiTANTS, WITH NEEVOFS SYMPTOMS. — Cicuta virosa, phcl- 

landrium aquaticum, aothusa eynupiuin, yew, and laburnum. 

4. Simple irritants. — Arum, mezereon, ranunculus, bryony 

(white and black), &c. &c. 

6. Diseased and decayed vegetable matters. 

I. PFRGATITES. 

This group comprises both the more active purgatives now used 
in medicine, or by the vendors of aperu nt pills, and the now 
disused liellebore, which was in earlier times so largely given for 
the cure of ineUincholic disorders. Of the purgatives now in use 
it may suffice to state that, when given in large doses, or to old 
and infirm p(?rsons, they may act as poisons. All those enume- 
rated at the licad of the chapter, given alone or in combination, 
have proved fatal. Their poisonous property resides chiefly in 
their oily or resinous constituents. Aloes and jalap yield active 
principles — aloine jalapine, and colchicum, colr/ticine. 

Tlic symptoms produced by this class of poisons are those of 
irritation of the alimentary canal — vomiting and purging, with 
pain in the abdomen, cramps, tenesmus, and strangury. The 
patient falls into a state of collapse, attended sometimes witli 
drowsiness and slight nervous symptoms. 

The post-mortem appearances are those of inflammation of the 
alimentary canal in various degrees and stages — redness, ulcera- 
tion, softening, and effusion of dark blood into the submucous 
tissue. 

The treatment consists in the free use of diluents, with opium 
to relieve pain, and stimulants to counteract collapse. 

Some medicines belonging to this group deserve special 
mention. 

Aloes. — This drug owes its importance to the large number 
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of its preparations. The British Pharmacopoeia contains no less 
than ten preparations, and in most quack aperient pills it is a 
leading ingredient. Mixed with powdered canella, in the pro- 
portion of four parts to one, it is the well-known aloetic powder, 
hiera-picra, or holy hitter. This popular remedy, as well as the 
(juack j>ill8 which people are encouraged to take in any quantity, 
have proved fatal. Aloes yields an active principle (alome), dis- 
tinguished by giving with cold sulphuric acid a yellow colour, 
greatly h(*ightened when the solution is warmtjd, and changing to 
green when heated. It is also turned orange by nitric acid. 

Jalap. — This also is a drastic purgative, which yields an active 
principle {jalapine) characterized by the yellow tint it gives to 
cold sulphuric acid, heightened to deep 
orange when warmed, and to a red- 
brown when heated. It is turned yellow 
by nitric acid. 

^ Castok-oil Seeds. — Of the seeds of 
the ricinus communis, or castor-oil plant 
(fig. 17:5) it will suffice to state that they 
act on tlic stomach and intestines with a 
violence quite disj)roportioned to the ac- 
tion of the oil which they would yield on 
compression. Two or three seeds act as 
a drastic purgative; three seeds have 
destroyed the life of an adult male in 
forty-six hours, and twenty seeds that of 
a young lady in five days, with symptoms 
of violent irritation of the stomach and 
bowels, and an appearance as of “ one 
affected >vith malignant cholera.” 

Ckoton Oil. — ^'I'he expressed oil of the 
croton tiglium (fig, 173) has more than 
once destroyed life with symptoms of 
acute irritant poisoning, and collapse 
resembling that of the worst forms of 
English anrd Asiatic cholera. The follow- 
ing is an abstract of a case described 

An old lady took by mistake an embrocation containing 30 
minims of the oil. When seen two hours afterwards, she had all 
the appearance of a person in the cold stage of cholera. There had 
been profuse purgii^ of matters exactly resembling the rice-water 
stools of cholera patients, and severe cramps. The surface was 
cold, the features slirauken, the skin even more blue than is usual 
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in cases of true cholera, the pulse thready and almost iraper- 
ceptihle, and the respiration gasping. She was very restless ; 
but her intellects were unimpaired, and she died in ten hours 
after taking the poison.* 

Fitr. 173. 


Fig. l74. 


Elatebifm.— The fruit of the wild or squirting cucumber (fig. 
174) yields a juice of such active properties, that the dried 
sediment or extract, of the British Pharmacopceia, is pre- 
scribed in a dose of from ^ to ^ grain, while elaterine, its active 
principle, is cftective in the smdl dose of grain. It con- 

stitutes about a fourth part of the extract. With cold sul- 
phuric acid, it yields a red-brown solution, deejiened in tint 
by warming, and still more when heated. Nitric acid does 
not change its colour. Christison quotes from a French authority, 
the singular case of a medical man in Paris, severely affected 
with pain and tightness of the head, colic pains, purging, bilious 
vomiting, and fever, through carrying a specimen of the plant in 
his hat for twelve hours. 

The Hellebokes. — The hellehoms orientalis, or true helle- 
bore, with its black root, or mel-ampodium, was largely used 
by the ancients as an efficient purgative in disorders, bodily 
and mental, supposed to depend upon black bile. 

* * Medical Times and Gazette,' August, 1866, p. U2. 
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Tlio hellrhorus niger, or black licllebore, is imtncd, like 
the oriental species, from the dark or black colour of its root ; and 
p. ^ --p hence, also, the name 

“ Melampodium” of the 
_ . . , old Pharmacopteias. It 



grows in shady woods, and 
dowers in January, as the 
“ Christmas rose.’* (Fig. 
175.) The leaves and root 
are poisonous ; and the 
powdered root is a brisk 
purgative, and, as well as 
the leaves, a favourite hut 
dangerous worm-medicine 
with the vulgar. 

The sgmj)iom8f post- 
mortem appearances, and 
treatment, are those pro- 
per to irritant poisons 
generally (p. 378), with 
violent action on tho 
bowels, and marked 
symptoms of collapse. A 
decoction of the root has 
destroyed life in less than 
two hours, after produc- 
ing vomiting, delirium, 
and convulsions. 


The heJlehorus fontidns 
(fig. 176), stinking hellebore, hcarsfoot, or fetter wort, is also a 
very virulent poison, having a similar action to the preceding, but 
more powerful. It is known in Westmoreland, where it grows 
abundantly, as felon-grass. It has long been in use as an eflicient 
vermifuge. 

CoLciiTCUM (Colchicitm anUimmU, Meadow saffron ). — This 
plant grows in moist meadows in every part of Europe. It 
dowers in autumn, and throws out its leaves in spring ; and it 
has a tibrous root attached to the under side of an underground 
stem or corm. The fruit, which ripens about midsummer, con- 
tains several hard round seeds. Figure 177 shows the plant 
(a), the flower (b), and the capsule (c). The corm and seeds are 
used in making several preparations of the British Pharmacopoeia 
—the fresh corm for the extract, and acetic extract, the dried 
corm for the wine, and the seeds for the tincture. The corms 
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have been taken by mistake for onions ; and the seeds, wine, and 
tincture have iilso been taken in poisonous doses. 


Fig- 176. 



The sijjnpioms are soinelimes slow in sbowinp themselves, even 
when liirge doses of the wine or tincture are taken ; but in oilier 
cases they begin almost immediately, and death may take place 
in as short a time as seven hours. The symptoms are those of 
irritation of the alim.cutary canal, with collapse. Nervous symp- 
toms are rare. The post-mortem appearances and treatment are 
those proper to poisoning by the irritants (p. 379). Stimulants 
must be freely used to counteract the extreme di'hility. 

.The seeds of colchicum are globuh?s of a reddish- 
brow^n colour, very hard, and shrivelled on the 
surface, of the size shown in the figure, and weigh - 
ing eight, ten, or twelve to the grain. 

Colchicum owes its poisonous properties to an 
alkaloid, allied to veratria, and named colcliicma^ 
of which less than half a grain has proved fatal to 


Fig. 178. 
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an adult. Toxicologically colchicum and colchiciua have been but 
imperfectly investigated. 

II. ABOETIVES. 

Savin {Juniperus sahina ), — A small indigenous busby shrub 
yielding a round purple fruit about the size of a currant (fig. 
179). It has a peculiar, strong odour, and an acrid taste ; and 
owes its irritant properties chiefly to an essential oil readily ob- 


Fig. 180. 



tained from the fresh tops of the plant by distillation with water. 
This oil, and an ointment from the freshly bruised plant, are in 
the British Pharmacopoeia . The dose of the oil is from one to 
flve minima 

The leaves, in powder or infusion, and the oil, are often given 
to procure abortion ; but it is more frequently fatal to the mother 
than effectual in destroying the child. Savin is also occasionally 
used as a vermifuge. 

St/wptoms.'^Thosc of irritation of the alimentary canal. 
Severe pain in the belly and vomiting, and sometimes strangury, 
but diurrheea rare. Salivation and insensibility are occasional 
symptoms. 

Post-mortem Appearanc€8,’-^l!hose of acute inflammation of 
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the alimentary canal. The green powder is often found among 
its contents. On drying and rubbing this powder, it emits the 
p(‘culiar odour of the plant, and the hard thick parts of tlie twigs 
exhibit under the microscope the ordinary characteristics of coni- 
ferous wood. Watery solutions of savin strike a deep green with 
I)erchl(iri(lc of iron. 

Treatment, — That proper to the whole class of irritants 
(p. 37U). 

Ekoot of Rye {Spurred rye, Secale cornutum). — This is the 
product of a disease attacking the grain of several plants, such 
as wheat, barley, oats, and rye, in wet seasons, and in ill-drained 
soils. The ear of the plant is oixaipied wliolly, or in part, by tlie 
diseased grains, each of which is of a deep piirj)le colour, elon- 
gated, slightly curved, and projecting, so us to hear some resem- 
blance to a cock’s spur. Tlii'se diseased grains, collected, dried, 
and powdered, form the ergot of the shops, u^ed by the uccouchenr 
to promote contraction of tlie uterus, and sometimes criminally 
given to procure abortion. Fig. 180 shows side by side the 
healthy (1) and diseased plant (2), an enlarged spikelct (t/), a sec- 
tion showing the sporidia (X ), the sjiorules (/), and two entire and 
full grown samples of the ergot (// and h). 

Properties. — The ergot, when entire, varies in length from a 
qusirter of an inch to tw’O inches, and in thickness from a sixth 
to a third of am inch. Its surface is bjack, with lighter dotted 
streaks, and its substance reddish-grey. It is lighter than water, 
has a disagreeable odour, and somewhat aiTid taste. 

Tests. — a. Li(p potassa? gives it a lake-red tint, and devclopes 
the characteristic odour, h. The liltered alkaline liquid has th(^ 
same colour, and lets fall the same eoloureil precipitate, on the 
addition of nitric acid, or a solution of alum in excess. 

Experiments on Animals. — The symiitoms produced in animals 
hy large single doses, or by smaller doses frequently repeated, 
are partly those of intestinal irritation, partly tlK)se indicative of 
affection of the nervous centres. To the first belong diarrluea, to 
the last giddiness, dilated pupil, drowsiness, convulsions, and 
paralysis. Suppurating tumours, and gangrene of the extremi- 
ties, are also among the symptoms. 

In the human subject a single full dose gives rise to irritation 
of the stomach and bowels, giddiness, headache, and Hushing of 
the face, with great lassitude and weariness. The uterus is 
excited to contraction, and in a pregnant female abortion may 
occur. No cases of acute poisoning with ergot are on recrord. 

When the spurred rye, or other grain similarly diseased, is 
mixed with Hour and made into bread, it gives rise to an epide- 

U U 
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inic malady, which assumes the form cither of convulsive or of 
fjanyrenuus ergotism. In the first form nervous symptomsf such 
as giddiness, weakness of the limbs, mental incapacity, coma, 
and convulsions predominate ; in the latter, ^Iry gangrene of the 
extremities. Both forms are preceded by symptoms chiefly 
r(^fcrable to intestinal irritation. 

III. IRRITANTS WITH NERVOUS SYMPTOMS. 

This group of poisons may be considered as the iinclassed rem- 
nant of the large division formerly known as the narcotico- 
irritants. Their very decided action on the stomach and bowels, 
separates them from the group of convulsives of which strychnia 
is the typ(‘, and from that of depressants, of which conium is the 
best representative. Cicuta virosa is allied to the first ; labur- 
num, perhaps, to the second. 

CICUTA VIROSA (Water UemlocTc, Cotchane), 

This is a perennial, indigenous, umbelliferous plant, growing 

in wet ditches and on 
the banks of streams, 
flowering in July and 
August. It attains 
three or four feet in 
height, has a stunted 
stem, and large dark- 
green tripartite leaves. 
The leaflets are 
grouped in twos or 
threes, narrowly spear 
shaped and serrated; 
and the leaf-stalks 
are of a reddish colour 
where attached to the 
stem. The flowers are 
borne on many-rayed 
umbels. The root 
stalk, which has been 
repeatedly mistaken 
for the parsnep, is hol- 
low and filled with 
large cells. Fig. 181 
shows a cutting of the 
plant, with a flower, 
and calyx. 


FiK. 181. 
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Tho cicuta virosa has been clescribecl ns ** by far the most 
active* of the poisonous plants of Great Ih-itaiii and reasons 
have been assiprned for the belief that it supplied the “ celebrated 
Athenian poison.’’* 

Ill animals the root gives rise to tetanus. In man well-marked 
tetanic spasms are also among the prominent symptoms, together 
with dilated pupil, insensibility, cenna, nausea, vomiting, and 
diarrhma. Death may take place within an hour of the swallow- 
ing of the poison. 

W ejifer gives the cases of two boys and six girls who ate more 
or less largely of the roots. The boys who took a large quantity 
were soon seized with acute pain in the stomach, loss of speech, 
insensibility, and terrible convulsions. The mouth was so closely 
shut that it could not bo opened, blood (lowed from the ears, and 
the eyes were horribly distorted. Death took place in half an 
hour. The girls suffered from epilepsy, 

Tho cases of three German sol- 
diers related by Hoerhaave show 
that the 'posUmoHem appear- 
ances were well marked. They, 
too, died in less than half an 
Lour ; and the stomach of one was 
found perforated, the stomachs of 
tho others corroded. 

PUELLANDKJTTM AQTJATICUM 
(Fine-leaved Water IlemlocV), 

This, too, is an indigenous 
umbelliferous plant, growing in 
similar situations with tlie fore- 
going, and of which the tapering 
root eaten by mistake for pars- 
neps has produced poisonous 
effects. The plant grows to about 
three feet in height, and is fur- 
nished with small finely-divided 
durk-grcen leaves. (Fig. 182.) 

jETHTTSA CTITAPITJM {FooVs 
Paisley), , 

Tlie leaves of this plant, as its 
name implies, have been eaten . 

Stephenson and Churchill’s ‘ Medical Botany,’ vol. ii. pi. 89. 

U B 2 


Fig. 182. 
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by miRtake for parsley ; anil the roots for young turnips. It is 
an annual uin belli ferous plant, growing in gardens and fields, and 
may be recognised by the secondary involucres appended to the 
flower-stalks, wbicli arc composed of three long and narrow droop- 
ing Icallets (bracts). When rubbed, the leaves have a nause- 
ous odour. Though 
it has been said to 
cause convulsions 
and stupor in anu 
mah ; and heat of 
xnouth and throat, 
nausea and vomit- 
ing ; headache, gid- 
diness, stni)or, 
dilated pupil, ctai- 
vulsions, and locked 
jaw, in maUf Dr. 
Harley has just 
proved by careful 
experiments that it 
^ is a harmless plant.* 
y 3-:w ( Taayiis 

haccata). — Tbe 
leav^es and berries 
of tbe yew (fig. 
181) are poisonous. 
The leaves have 
proved fatal to ani- 
mals, and the leaves 
and berries to man. 
The leaves, or an 
infusion of them, 
are sometimes given as a vermifuge or abortive. 

Symptoms. — I'hose of irritant imisoning, with the addition of 
nervous symptoms, such as insensibility and eoiivulsious. Death 
may take place quickly from collapse ; or, at a later period, from 
infiammation of the alimentary canal. The leaves have killed an 
adult ill fourteen hours, and the berries a girl live years old in 
four hours. 

JPost-mortem Appearances . — Those of irritation of the alimen- 
tary canal. Tbe leaves or berries are generally found in the 
stomach, and are readily identified. The leaves are lancet- 
shaped; and the berries, the size of a pea, consist of a hard, 
♦ On the Action of Fool’s Parsley. By John Ilarley, M.D, 1874. 


Fig. 183. 
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browTi, egg-shaped seed, enclosed Fip. 184. 

in a light red covering, and sur- 
ronuded by a colourless viscid 
juice, whicli has an acid reaction 
and a nauseous taste. 

liABTTkJiiUxr [Ct/fisuR Inhnrnum). 

— All parts of this plant a])pear 
to be poisonous, and caAes are on 
record of poisoning by the seeds, 
dowers, and bark. 1’lie plant has 
a most nauseous and disagreeable 
odour and taste. It owes its poison- 
ous properties to an alkaloid known 
as ciftlsin. From Christison’s ex- 
periments with the dried bark, it 
may be inferred that the laburnum 
is extremely active, producing in a 
few minutes violent tetanic convul- 
sions, and speedy death. In man, 
too, the symptoms are very well 
marked, consisting of violent irri- 
tation of the alimentary canal, with 
great exhaustion, drowsiness, and 
rigidity of thd limbs, convulsions, dilated pupil, and freqinmt 
pulse. 

J5ut two cases of poisoning by tlic bark eaten by a girl of ten, 
and a boy of eight, in mistake for licpiorice, reported by Mr. 
Sedgwick, of Horoughbrulgc, show that the labiirnuin does not 
always produce the symptoms just enumerated. Tliey were such 
as to qualify the plant for a place among depressants rather than 
convulsivcs. The symptoms of depression preceded the adminis- 
tration of tartar emetic as a vomit. In the Ixiy the symptoms 
set ill ail hour and a quarter after eating a piece of the rmit the 
size of a walnut ; in the girl, who had eaten about three times 
as much, they began after about the same interval. In bcjth, 
the first symptoms were vomiting, giddiness, extreme weakness, 
pallor and coldness of the akin, and a feeble fluttering pulse. 
The pupil was dilated. Drowsiness showed itself later ; but there 
was at no time any marked pain of the abdomen, nor any purging. 
Besides the drowsiness there were no head symptoms.* 

* * Medical Times and Gazette,* Jan. 3, 1857. Sec also similar cases by 
Wheelhouse (‘ Brit. Med, Journ.’ 1870, No. 473), and Tinley (‘Lancet/ 1870, 
vol. ii. 6). 
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Aeitm {Arum maculatum^ lords and ladies, The 

green spotted arrow-shaped leaves (1) of this plant appear early 
in spring in hedgerows, wootls, and shaded spots; the green 
spathe (2), with its purple column (3) enclosed, in Maj" ; and 
a cluster of bright-red berries (4) alone, towards the end of 
summer. The root is tuberous and somewhat heart-shaped, and 

185 . 



like all other parts of the plant, is highly acrid and irritating. 
The juice applied to the tongue causes acute darting pain, as if 
it were pierced with sharp needles; and in three children who 
ate of the leaves of the plant, the tongues were so swollen 
as to render swallowing difficult. Two of the children died in 
twelve and sixteen days respectively ; the third recovered. The 
poisonous properties of the plant are wholly dissipated by heat ; 
end the roots, first steeped in water, and then baked and pow- 
dered, constitute the ** Portland sago** llie symptoms, post’- 
mortem appearances, and treatment are those proper to irritant 
poisoning (p, 378). 

Mezereon {Daphne This is a cultivated garden 

shrub yielding bright red berries, apt to attract the notice of 
children, and to be mistaken for currants (fig. 186). They con- 
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tain ;i single ovate seed, composed of two plano-convex cotyledons 
enclosed within the coat. The plant has highly irritating pro- 
perties. Five or six of the berries are Fig. 186 . 


suflicient to produce serious effects. The 
bark is an ingredient in the compound 
decoction of sarsaparilla of the British 
Pharmacopaaa, and is the basis of the 
ethereal extract of mezercon. The 
symptoms f post-mortem appearances, 
and treatment, are those of irritant 
poisoning (p. 378). 

Ranunculus {Cronfoot, huttercup'). 
— There are no less than fifteen species 
of ranunculus, or crowfoot, natives of 
these islands, and common in our mea- 
dows and pastures, and most of them 
have more or less irritating properties. 
Those which arc esteemed most poison- 
ous are tlio ranunculus flammula, 
bulbosus, and scelcratnsj the U. acris 
and arvensis being less deleterious. 




Fig. 187 shows a plant of the ranuncu- 
lus acris. Every part of the fresh 
plant is pervaded by an acrid principle, 
which, like that of arum maculatum, is 
volatile, and dissipated by heat, or when 
the plants are dried. Water distilled 
from the fresh plants contains the acrid 
principle, as is shown by the stinging 
taste, and sense of heat in the stomach. 
The distilled water of the R. sceleratus 
yields crystals. The juice of the plants 
is a powerful vesicant, and prior to 
the introduction of cantharides was 
used by medical men for this purpose. 
It is now so used to produce ulcers on 
the legs by mendicants and malin- 
gerers. The distilled water of the R. 
flammula is an efiectual and speedy 
emetic; and was greatly commended 
by Withering as preferable to any other 
when the object is to produce a quifH 
evacuation of the stomach. The bruised 
leaves, too, are used as vesicants. 


Fip. 187. 
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The sym’ptomsy •posUmortem appea/ranceSf and treatment of 
poisoning by the ranunculi arc those of irritant poisoning (p. ^78). 

Bkyony. — ^The two plants which bear the common name of 
Bryony, have a certain importance as poisons, partly on account 
of their strong irritant action, and partly from their common 
presence in our woods and hedgerows. Though they bear the 
same Knglish name, they do not even belong to the same natural 
order, the White Bryony being the solitary representative among 
our common wild plants of the CucurbitacesB, while the black 
bryony belongs to the Dioscoreace®. 

dioica, or wild^vvine) is very 
common in our woods and 
hedges, twining among trees 
and bushes, and clinging by its 
tendrils. The leaves are rough, 
the (lowers small and of a 
faint green colour ; the berries 
clustered, and when ripe, red, 
filled with a feetid unj)leasant 
juice, and containing six seeds ; 
and the root, 8pindlc*8h5ij)ed, 
fleshy, and pule in colour, often 
attains a considerable size and 
thickness. Fig: 188 shows a 
cutting of the plant, with a 
small cluster of berries. 

The root of this plant was 
formerly in use as a medicine, 
and was known to occasion 
vomiting and purging, with 
symptoms of collapse, sometimes 
ending fatally. The berries, 
when eaten by children, have 
caused vomiting 

The Black Bryony (Tamus 
communis) is also very common 
in woods and liedgcs, twining, without the aid of tendrils, and 
contrasting strongly with the wliite bryony in its leaves, which 
are heart-shaped, pointed, smooth, and shining; in its berries, 
which are ovoid; and in the colour of its root, which is blftck. 
The berries are in clusters, and when ripe, are like those of the 
white bryony, of a red colour. A cutting of the plttljl^, with a 
cluster of berries, is shown in fig. 189. The root of this 


The W%iie Bryony (Bryonia 
188 . 
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plant has also been used as a cathartic, and the berries have made 
children sick. 


Besides the vegetable irri- 
tants briefly noticed in this 
chapter, there are others of 
less importance, of which it 
must suffice to append a list. 
Some of them have produced 
the effects of irritants in the 
human subject, and have 
proved fatal, while others are 
inferred to he poisonous from 
their effect upon animals, or 
from direct experiment. A 
minute description of these 
poisons and of their effects 
must be sought for in works 
on Toxicology. Most of them 
will be found figured, with 
brief descriptions of their 
effects, ill Johnson’s ‘ British 
Boisonous Plants.’ The fol- 
lowing is the list in ques- 
tion ; — Anemofio pulsatilla, 
or pasque flower (also the 


Fig. 189. 



A. neniorosa, A, hortensis, and A. coronaria, with other species ) ; 
Caltha pahistris, or marsh marigold; Chelidoninm 
inajus, or celandine ; Daphne laurcola, or sj)urgo 


laurel ; Euphorbia latliyris, or caper spurge (also 
other species, as tbc K. officrinarum (fig. 190), 
peplus, and helioscopia ; (Iratiola oflicinalis; 
Hyaciiithus nonscriptus, or w’ild hyacinth; Mer- 
ciirialis perennis, or herb mercury; Narcissus 
pocticus, and N. pseudo-narcissus or daffodil; 
Jlhus radicans, and toxicodendron; Paris qiia- 
drifolia (tig. 191), Sedum acre; Delphinium 
^^tsphysagi-ia, or stavesacre (interesting as yield- 
ing the alkaloid delphinia ) ; and the Sambucus 
nigra, or elder, the leaves and flowers of which, 
in ‘Christison’s experience, caused dangerous 
inflammatifin of the mucous membrane of the 
bowels, llwtiug for eight days. Two table- 
Bpoonfuls of tlie root of the Dwarf Elder {S, 
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eduhts) have also proved fatal to a woman fifty-four ye^rs of 



Besides the foregoing, which 
are indigenous plants, the 
Jatropha curcas, or physic nut 
of the West Indies; and the 
Hippomane mancinclla, or man- 
chineel, with other species of the 
same (as the H. figlandulosa, and 
H. spinosa), may he mentioned as 
possessed of highly irritating pro- 
perties. (See Christison, chapter 
on Vegetable Acrids.) 

Host of the plants in the fore- 
going list act as simple irritants ; 
but there are a few, such as the 
Mercurialis perennis, and Paris 
quadrifoUa (fig. 101), which pro- 
duce mixed symptoms of intes- 
tinal irritation and narcotic poison- 
ing ; and wo\ild, therefore, claim 
to be placed among the narcotico- 
acrid poisons of the earlier toxico- 
logists. 

V. DISEASED AND DECAYED 
VEGETABLE MATTERS. 

A few cases have occurred of 


poisoning by spoiled vegetable®; and bread made of wheat, rye, 
or barley, when spoiled or mouldy, has been known to act as an 
irritant poison, causing Hushed face, dry tongue, acute colic pains, 
urgent thirst and headache, vomiting and purging, exhaustion 
and drowsiness. 


The treatment proper to such forms of poisoning consists in 
the prompt use of emetics, followed by aperients, of which castor 
oil is the best. 



CHAPTER XVII. 

ANIMAL IRRITANTS. 

I. CANTHARIDES. 

II. DISEASED AND PUTRID ANIMAL MATTER. 

III. TRICHINIASIS. 

IT. POISONOUS Fisn. V. TENOMOUS REPTILES AND INBECTS. 

I. CANTHARIDES. 

The (yantliaris vesicatoria, Spanish fly, or blister beetle, is dis- 
tinguished by the shining metallic green colour of the head, legs, 
and wing-cases. It contains a strong irritant poison, charac- 
terized by its energetic action on the urinary and generative 
organs, and is the active ingredient of several preparations of the 
British Pharimicopa5ia.* The pow'dcr and tincture have been 
given to pro(iure abortion, for lascivious purposes, or merely for 
a joke ; and both powder and plaster have been taken by mis- 
take. Its pre])arations have also produced severe eflects on the 
urinary and genital organs when applied externally. The fly 
owes its poisonous property to an active crystalline principle, 
canlharidiney of which half an oum^e of the powder contains one 
grain, and the hundredth part of a grain will raise a blister on 
the lips. 

The powder and plaster are readily identified by the small 
shining golden or green particles ; and the powder by the simple 
test of heat. If so small a quantity as the hundredth part of a 
grain be treated in the manner described at p. d-O? (fig. 53), as 
soon as the temperature is raised to about 212° Eahr., a white 
sublimate appears on the glass disk ; and this, when examined 
under the microscope, is found to consist of crystals of can- 
tharidine. If, however, the sublimate should be amorphous, or 

* Of the tincture, containing grs. vss to the ounce; of the acetum 
(5ij to Oj); of the ointment (1 to 7) ; of the plaster (1 in 3) ; of the emplas- 
trum calffaciens (1 in 24) ; of the liquor cpispustieus (Jij to jv) ; and of the 
charta epispaatica (1 in 10^). The tincture is given internally in doses of 5 
to 20 minims, the other preparations are for external use. 



668 


CANTIIARIDES. 


indistinctly crystalline, the characteristic crystals may be pade 
to appear by treating the spot with ether. The characteristic 
sublimate may be procured from the five hundredth, or even the 
thousandth of a grain. The low subliming temperature, absence 
of colour, and more or less distinctly crystalline form of the sub- 
limate, taken together, are strikingly characteristic of this 
powder. 

Symptoms , — Soon after swallowing the poison there is a 
burning sensation in the mouth and throat, quickly followed by 
a like sensation in the pit of the stomach, increased by pressure, 
extending at length over the whole abdomen, and accompanied 
by excessive pain in swallowing, drynMs of the fauces, great 
thirst, copious discharge of blood ot bloody mucus from the 
stomach, mixed with shining green particles, and, in less quan- 
tity, from the bowels; tenesmus, pain in the loins, distressing 
strangury, bloody stools and urine, and priapism, with swelling 
and infiammatioii of the genital organs. The patient is extremely 
restless, the breathing laborious, and the ))ulse quick and hard. 
Sometimes headache, delirium, and convulsions, tetanic spasms, 
symptoms allied to those of hydrophobia, and coma are super- 
added. 

Among tlie occasional symptoms are blisters of the mouth, 
salivation, vomiting of tenacious mucus of the shape of the gullet, 
or of the mucous membrane itself, redness of the eyes, and lachry- 
mation, and albuminous urine. 

The tincture, in small doses of four or five drops, produces a 
marked eflect on the urinary organs, curing incontinence of uriim 
sometimes without causing pain. On the other hand, very lar^ 
quantities, as six ounces of the tincture, or two drachms of the 
powder, have been taken without bad effect, a fact only to be 
accounted for by the badness of the preparation. 

Fatal Dose , — Of the tincture, one ounce ; of the powder, not 
ascertained. Two doses of twenty-four grains each, taken at an 
interval of a day, have destroyed life, after producing abortion. 

Fatal Period . — Usually from twenty-four to thirty-six hours, 
but it may be fatal after some days of suffering. 

Post-mortem Appearances . — Marks of inflammation in dif- 
ferent degrees and stages in the whole length of the alimentary 
canal, and in the urinary and genital organs. The stomach is in- 
flamed, and may be gangrenous, in patches, where the powder 
has adhered ; sometimes it is abraded, sometimes softened. The 
brain has been found gorged with blood, and the genital organs 
gangrenous. The powder may be found in the st omach long after 
death. When given in powder, or taken as plaster, the blister- 
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inj? fly may be detected in the contents of the stomach by the 
glistening golden or green colour of the particles, which may bo 
readily seen by the lens or micr«3cope. They may be collected, 
dissolved in ether or chloroform, evaporated to the thickness of 
an extract, and its blistering property tested by application to 
the lip. By these two tests Harruel detected cantharidcs in some 
cakes of chocolate maliciously given to several persons. The 
sublimation by heat is still more satisfactory. 

When the stomach has been discharged by vomiting, or the 
bowels emptied by aperients, the poison may still adhere to the 
coats of the canal. this ctise we follow the plan recommended 
by Poumet.* The intestinal ^anal having been detached, is 
inflated and dried; and por^naof H are placed on sheets of glass, 
and carefully examined for the shining green spots. M. Poiunet 
has detected them seven months after interment. 

Treatinent . — There is obviously no antidote to this poison. 
Vomiting is to be excited and encouraged by emetics and warm 
liquids ; and the poison to be removed from the bowels by full 
doses of castor oil. I'he free use of diluents, with oily or demul- 
cent injections into the rectum and bladder, and leeches or bleed- 
ing, if the inflammatory symptoms run high, constitute the 
remainder of the treatment. Laudanum may be added to the 
injections, or ojiinm sujipositories introduced into the rectum. 

CardhaTH^inS . — This is sold in tlio 
form of sparkling cohmrless crystals, 
which, when examined by the micro- 
seo])e, are found to consist of plates of 
various forms, lengths, and thick- 
ness. 

Fig. 192 is taken from a good com- 
mercial specimen. It retains similar 
forms, but more delicate, and with 
some variety of grouping, in deposits 
from its solutions in ether and chloro- 
form, and in its sublimates. The de- 
posits from ether are commonly loJig 
quadrangular plates, those from chloroform square plates and 
shorter oblongs. Fig. 193 shows the two forms most eonirnon in 
the sublimates — namely, the short plates (a) and the long plates 
(5). It is taken from photographs. 

Cantharidine, when heated in the manner described at p. 405 
(fig. 50), sublimes without residyc, or leaving a faint stain only, 
and settles on the glass disk in such forms as those shown in fig. 

• * Annales d’HygiCne,* 18 i2, p. 347, 


Fig. 193. 
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193. It mny be wholly dissipated without liquefying ; but if the 
heat be applied suddenly it melts. When treated in the mahner 
described at p. 407, it sublimes at 212° Fabr. ^ 

The action on cantharidine of 
sulphuric acid distinguishes it from 
almost all the active principles of 
vegetable origin. The acid produces 
no change of colour in it even when 
warmed and heated. Nor is its 
colour changed by nitric acid. 
These two negative reactions taken 
together distinguish cantharidine 
&om every poisonous alkaloid or 
analogous active principle. 

Cantbaridino also differs from 
the vegetable alkaloids and glu- 
cosidos in leaving no deposit of 
carbon when heated, and in the temperature at which it sub- 
limes, ns well as in the form of its sublimate, it diilers from the 
mineral (poisons, arscnious acid, and corrosive sublimate. 

II. DISEASED AND PUTRID ANIMAL MATTER. 

There is a disease prevalent among cattle in some parts of the 
Continent, but less known in England, which consists in the for- 
mation of large boils upon dilferent parts of the body. The flesh 
of animals dead of this disease has often produced severe effects 
by contact with the skin, and when eaten has destroyed life 
either by p:^ticing violent cholera, or by creating a similar 
disease to tl^t under which the animal laboured. The glanders 
commiuiieated to man from the horse, and the diffuse inflamma- 
tion excited by punctured wounds inflicted in dissection, or in 
preparing meat for the table, are familiar examples of the effect 
of diseased animal matter applied externally. 

Putrid Animal Matter may cimse severe and dangerous 
symptoms of irritant poisoning. The articles of food which have 
most frequently acted as poisons are sausages (especially those 
made of liver and bl6od), bacon and ham, cheese, and goose 
grease. The poisonous quality of the food appears to be developed 
only in the first stages of putrefaction. 

The symptoms rarely come on tiU the lapse of three or four 
hours. The irritation of the alimentary canal is accompanied 
either by symptoms of collapse or of narcotism. 

The milk of cattle fed in pastures containing poisonous plants, 
the flesh of game which has fed on certain berries, and the 


Fig. 193. 
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honey of bees collected from poisonous flowers, produce delirium 
and sj^mptonis of narcotic poisoning. 

The freatment of these cases, after the removal of the poison 
from the stomach, would be determined by the nature of the 
symptoms present. 


III. TEICHINIA8IS, 

A very formidable malady in man and the domestic animals, is 
due to the reception into the stomach of the ova of the entozoon 
known as the Trichitui spiralis. The vehicle by which they are 
conveyed into the stomach is the raw or imperfectly-cooked 
flesh of porki whole or made into sausages. The disease is most 
frequent in Germany, but several cases have occurred in England. 
In Germany it has more than on(^ appeared as an epidemic ; ^d 
in Hettstiidt, in Prussia, no less than eighty peraohs iau a popula- 
tion of about 5500 were attacked by the disei^C through eating 
badly-cooked sausages, made from meat infected with the para- 
site. Eighteen or twenty persons had died before the subject 
became properly understood. The disease 
is so common in Germany that Dr. Zenker, 
of Dresden, found trichina} in as many as 
one body in every thirty-four inspected by 
him. 

The trichinm, begin to bo developed very 
soon after they are swallowed; males, fe- 
males, and embryos in very large numbers 
being produced in the intestinal canal, and 
tlieiice tindiiig their way into the muscles, 
where they become encysted and inert. 

They are seen in the muscles, between the 
bundles of flbres, as opaque white specks. 

Fig. 194 shows the trichina coiled up 
within its cyst, with groups of fatty cells 
at either end ; while fig. 195 exhibits it 
removed from its cyst. In this figure a re- 
presents the mouth, b the commencement 
of the alimentary canal, c and d a tubular 
sac, with dark granular body, extending to 
the anal extremity at e,^ 

Symptoms , — In many cases the disease sets in with diarrhoea* 
There are extreme weariness and depression, loss of appetite, 
sleeplessness, febrile symptoms, severe pains in the muscles, with 
sometimes oedematous swellings of the joints, followed occasionally 
* See Griffith and Honfrey's ‘Micrographic Dictionary,* art. Trichina. 


Fig. m. 
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by ])ainful persistent contractions of the flexors of the limbs. In 
some instances, typhous symptoms come on, and the patient dies 
unconscious; but the more common ter- 
mination is by pneumonia. In fatal cases 
death occurs within a month of the inges- 
tion of the food containing the parasite. 

PosUniortem appearmices . — The mus- 
cles are found of a pale reddish-grey 
colour, speckled with small lighter co- 
loured spots, w'hich are the trichina) in all 
stages of growth. They are found in all 
the voluntary muscles, and in the heart. 

. There is no remedy for 

the disease. The existence of trichinae 
should iuspire caution in selecting pork 
for food, and in rejecting as dangerous 
pork and sausages which have not been 
properly cooked. 

IV. roisoNors pisn. 

Some fish arc constantly poisonous, 
others only occasionally so, and others 
again, or parts of them, net injuriously 
on certain persons only. -J'he most im- 
portant of these is the common nmssH, 
which becomes poisonous in certain 
circumstances not yet well understood. 

The symptoms generally show themselves after one or tw’o 
hours with swelling and itching of the eyelids, and watering of 
the eyes, and an eruption on the skin, in most eases closely re- 
sembling common nettle-rash, and attended with intense heat and 
itcliing. Dsypua'a generally follow's, but occasionally precedes, 
these symptoms ; there is extreme weakness ; and in fatal cases 
delirium, convulsions, and coma have supervened. Symptoms of 
irritation of the stomach are not always present, but in some 
instances there have been nausea, pain iu the pit of the stomach, 
vomiting, and difficulty in swallowing. 

The treatment consists in the free use of emetics, purgatives, 
and diluents. Ether, may he given with advantage. 

Instances are o» record in which oysters, eels, and salmon have 
produced injurious effects. The richer fish also habitually disagree 
with some persons. 


Fig. 196. 
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•V. TEKOMOUS ItEPTIEES AND INSECTS. 

As no difficult medico-legal questions arise out of the poisonous 
elfccts produced by the insertion of tlie various secretions of 
animals into wounds, whether inflicted by the fangs of serpents, 
the stings of insects, or the claws of such creatures as the orni- 
thoryuclius, or (as in the case of the cutaneous secretion of 
the coiiinu)!! toad) inoculated for the puipose of experiment, this 
subject will be very briclly noticed. 

In England wo have but one venomous snake, the common 
viper, or adder (Vipera berus). It is about two feet long, has a 
brown body, slate-coloured belly, rhomboidal dorsal scales, with a 
row of black 8i)ots on each side, head covered with rough scules, 
and poisonous fangs in the upper jaw. It appears, however, that 
the colour is not always the same; for Dr. Stephenson (* Medical 
Zoology and Mineralogy/ p. 06), figures tw'o adders found near 
Harrow -on- the-bi 11, the one brown, the other hluc-hlack. 

The fiiffiip/oms eaus(‘d by the bite of the adder are sliarp pain 
in the wound, swelling, redness passing into a livid hue, and 
rapidly extending to adjoining parts. lUisters foiin round the 
wou!ul, like those of a burn. The pain soon abates, the parts 
allectcd become (edematous and livid, anti large livid spots 
appear on the surface. The general symptoms, which commonly 
show ilicm.selvcs w'ithin forty minutes of the bite, consist of 
anxiety, pros! ration, cold sweats, and feeling of giddiness and 
faintness ; bilious vomiting and diarrhoju ; quick, small, and ir- 
regular ])ulsc, and difficult breathing; to winch are sometimes 
added convulsions, and disturbance of the mind. 

The Ireatmcni consists in the iiniucdiate apjdication of a liga- 
ture between the wound and the heart, and the rtanoval of the 
poison by suction. Ainmonid should be applied to the wound 
and given internally. Tincture of iodine is a useful application 
to the stings of venomous insects, and might he usefully a])plied 
to the w'ound of the vii)cr. 

The venom of the cohra di capello surpasses that of all other 
snakes in virulence. The local symptoms are of a similar cha- 
racter to those above described, but more intense, the bitten 
part seeming to undergo rapid decomposition. Tlie constitutional 
effects maiiil'est themselves by depression, nausea, faintness, and 
vomiting. Paralysis of locomotion ensues, and before death, 
w'hich i;. gen(?rally preceded by conviSsions, there are involuntary 
discharges of a sanguineous character, 

Drs. Brunton and Fayrcr have proved that the poison para- 
lyses the spinal cord, motor nerves, and muscles. Death is 

X X 
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usually the result of the paralysis of the muscles of respiration, 
anil if artificial respiration he kept up, the heart may continue 
to beat many hours after the apparent death of the animal. No 
case of complete recovery has, however, resulted from this method 
of treatment. 

The injection of ammonia into the veins, which has been miudi 
praised by Halford as a successful antidote to snake-bites, was long 
ago tried by Fontana without success, and the recent investiga- 
tions of Brunton and Fayrer do not establish the reputed 
efficacy of this method of treatment. The internal adminis- 
tration of ammonia and brandy has sometimes been found to be 
followed by good results. 

For an account of the effects of snake-bites see Fnyrer’s * Thanato- 
phidia of India,* and a paper by Brunton and Fayrer in the 
• Proceedings of the Roy. Soc.,’ No. 119, 1874. 



CHAPTER XVllI. 


DIAGJS'OSIS OF THE POISONOUS ALKALOIDS, 
AND ANALOGOUS ACTIVE PRINCIPLES. 

In the later chapters of this work, which treat of the organic 
])()isoiis, several active principles derived from organic matters 
have been described j but they have not yet been so compared 
with each other as to bring into relief their respective properties. 
This will now be done in the case of the active principles that 
are most important as poisons. 

Those selected for comparison are Cantliaridine from the 
animal kingdom; and Atropine, Aconitine, Brucine, Coniine, 
Digitalino, Morphine, Nicotine, Picrotoxine, Solanine, Strychnine, 
and Veratrinc, from the vegetable kingdom. Of tlicse, t(*n are 
solid stable conijuninds, and two only (Coniine and Nicotiiu*) 
liquid and volatile. If grouped in accordance with their ulti- 
mate chemical composition, they will be found to consist of three 
classes — namely, those that contain — 

1. Carbon, Hydrogen, and Oxygen. 

2. Carbon, Hydrogen, and Nitrogen. 

3. Carbon, Hydrogen, Oxygen, and Nitrogen. 

To the tirst class belong the animal product, Cantharidiiie, and 
the two Glucosides* Picrotoxine and Digitalinc ; to the second 
Coniine and Nicc^tiue; to the third, the alhiloidSf Atropine, 
Aconitine, Brucine, Morphine, Solanine, Strychnine, and Vera- 
triiie.f 

The chemical composition of these substances does not ma- 
terially inttuence their reactions; for the animal product can- 
tharidine differs in this respect from the vegetable ghicoside 
picrotoxine as much as the alkaloids strychnine and veratrine 
from each other; though cantharidiiie is distinguished from 
picrotoxine only by containing, in 100 parts, one more of hydro- 

* Glucosides are named from the presence of glucose, or graije sugar, among 
the elements of their decomposition. 

t Some olicmists have classed Solanine with picrotoxine and digitalinc 
among the glucosides, 

X X 2 
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pen, and one less of oxypen ; while strychnine differs from vpra- 
trino by containinp 13 per cent, more carbon, and 6 and 7 per 
cent, respectively, less hydrogen and oxygen. So also with 
morphine and brucine ; their reactions are widely different, and 
yet the former has only one per cent, more carbon, and one per 
ceiit. less nitrogen. Hence the only good ground for separation 
between one group and another is that of physical ditierence. 
'.riuj lixed alkaloids and glucosides may therefore form a larger 
group, the volatile alkaloids a smaller one; and be examined 
separately. 

I. THE FIXED ALKALOIDS, ETC. 

These may present themselves in medico-legal inquiries. — 
1. Jn suhxlance, 2. In solution, 3. In organic mixtures. 

1. In sunsTANCE. — VV^e may be greatly assisted in distinguish- 
ing the suhslances included in this list— a. by inspection and 
microseopic oxamiriulion ; h. by the effect of heat, including the 
odour oC tlieir vapour ; c. by the temperature at whieli they sub- 
lime ; (/. by the ebaraeler of their sublijnates, and the reactions 
of the same ; e. by the effect ut sulphuric and nitric acids; and/, 
by tlieir solubility in various menstrua. 

a. On inspection, eon mcrcial atreipine, cantbaridine, morphine, 
picrotoxine, and strychnine are obviously crystalline; aconitine, 
brucine, digitiilino,* solnnine, and veratrine amorjdious. With 
tlie exception ot iligitaliiie», which is buff-coloured, they are either 
colourless, or slightly tinted. Under the microscoj)e, aconitine, 
digit aline, and veratrine still appear amorphous: brucine, 
eantharidine, and solanine show thin mottled plates ; and atropine, 
morjihine, picrotoxine, and strycliiiine long ))rism8 (atropine and 
strychnine square, inor])hinc six-sided, picrotoxine battened). It 
may he well to add that aconitine may he obtained in eiystalliue 
masses and detached crystals ; while morphine and strychnine arc 
sometimes sold as powtlers. 

h. When heated on a porcelain slab, the several substances on 
the list behave as follows: — Aconitine liquefies very readily into 
a yellow fiuid, smokes slightly, and spreads into an abundant ash : 
odour not disagreeable. Atropine liquefies very readily into a 
jiale buid, and leaves a light brown stain : odour us of singeing, 
not disagreeable. Brucine liquefies readily into a pale fluid, 
darkens, gives out an abundant smoke, and .swells into a moderately 
bulky ash : odour as of burnt born. CanthariiJine rises in vapour, 
nith slight irritating odour of singeing; melts at a higher 

'' A ctystnllinc digitaliiic has recently been successfully prepared by 
Kativeile (* bull, dc I’AcuU. dc Med.* Is72), 
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temj)erature, leaving no ash. Digitaline darkens, melts slowly 
into a brown liquid, smokes abundantly, leaves a black swollen 
ash : odour of the drug. Morphine sublimes before melting, 
liquefies slowly into a black fluid, dries ami melts again, gives 
out a dense smoke, and swells into an abundant ash : odour as of 
singeing. Picrotoxiae melts slowly, smokes slightly, leaves a 
scanty ash; odour slight, as of singeing. Solanine discolours, 
melts very slowly, smokes abundantly, swells and spreads into a 
bulky ash : odour as of baked apple. Strychnine sublimes before 
melting, liquefies slowly into a dark brown fluid, gives off a dense 
smoke, and leaves a moderately bulky asb : odour, aromatic and 
agreeable. Veratrine liquefies readily into a yellow fluid, gives 
off an abundant vapour, spreads into a bulky carbonaeeous layer : 
odour as of mice, and irritating.* 

c. I have ascertained with respect to the substances in the list, 
the facts which, with the subliming temperatures of a few of the 
more important inorganic poisons, make up the following 
table : — 


1. Sublime as white vapour, 
without change of form or 
colour. 


'Corrosive sublimate 
(’autharidine . . 
(>al()mel . . . . 

Arsenious acid . . 


200 ° 

212 ° 

210 ° 

280° 


2. Sublimes wft bout change of colour, ( 

and is wholly dissipated in i Oxalic acid 
vapour. I 

3. Sublime, melt, and yield carbo- /Morphine 

iiuceous residue. ( Strychnine 


4. Melt, change colour, sublime, and 
deposit carbon. 


( Aconitine 
Atro})iiie 
Veratrine 
Hrucine 
Digitalinc 
Picrotoxino 
^Solanine 


Derrepi- 

5. Decrepitates, sublimes] 

slowly and scantily, [• Tartar emetic 380° 
and chars. j 


Suhlime 

. Melt. 

180° 

280° 

330° 

310° 

315° 

430° 

Melt. 

Sublime. 

110° 

400° 

150° 

280° 

200° 

300° 

2t0° 

400° 

310° 

310° 

320° 

320° 

420° 

420° 

Sub- 

limee. 

Chars. 

480° 

550° 


* It should be noted that the odour varies somewhat with the quantity of 
the alkaloid, the stage of the sublimation, and the distance from the nostrils. 
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d, AconUinet hruciney and digitaline, do not yield crystalline 
sublimates ; atropine yields branching figures, and, at favourable 
temperatures, prisms and plates; canthwridine very constantly 
yields jointed plates and prisms; morphine yields compound 
fioreated crystals, with curved lines, and, at favourable tempera- 
tures, prisms and needles ; picrotoxincy at favourable temperatures, 
yields needles, at ordinary temperatures, amorphous sublimates; 
solanine yields bundles of crossed needles (very characteristic) ; 
sfrychniney at ordinary temperatures, gives compound crystals, in 
which straight or slightly curved lines predominate, as latticed 
and feathery forms, but at high temperatures, four- sided prisms 
and other defined and detached crystalline forms; veratriney when 
the sublimation is successful, yields detached crystals, among 
which octahedra are to be found. 

Of the process of sublimation it should be observed, that the 
best results are obtained when the superimposed disk (fig. 49, 
p. 405) is heated to near the point at which the vapour would be 
driven off. 

The reactions of the sublimates are like those obtained with 
the solutions of the substance itself. Thus, strychnia-sublimates 
respond well to the colour tests, and give characteristic reactions 
with carbazotic acid and bichromate of potash, while morphia- 
sublimates respond to the ordinary tests for morphia, and yield 
several well-marked and characteristic reactions ’(pp* 577 and 
620). The crystals of cuntharidine, solanine, and veratrine, are 
characteristic. The sublimates of veratrine resjiond readily to 
the test of sulphuric acid. 

e. The efil’ct of sulphuric acid (cold, w arm, and hot), and of 
nitric acid, is seen at a glance in the table subjoined.* 

It will be seen that the tabic U so arranged as to distribute 
the ten substances into four classes, and that every substance in 
the table is distinguished by its successive reactions. Cantharidine 
is marked by negative reactions; brucine is distinguished from 
strychnine, and morphine from atropine, by the effect of nitric 
acid, the remainder from each other by the action of sulphuric 
acid alone ; the members of the second group are marked by a 
negative reaction with cold and warm sulphuric acid ; those of 
the third group by a negative reaction wdth the cold acid ; those 
of the fourth group by the change of colour wrought by the 
cold acid. The sulphuric acid solutions, when warmed and 
hented, give off vapours wdnch have not the same odour as that 

* The small figures attached to the words in this table show degrees of inten- 
sity. Thus the figure ^ added to the words "yellow” and “pink” in the 
second line indicates a slight tinge of those colours, the tinge of pink in the 
case of strychnine being due to a trace of brucine. 
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Sulphuric A<'id. i 




- — 

- 

Nitric 


Cold. 

Warm. 

Hof. 

Acid. 

Cautharidine . . 

0 

0 

0 

0 

Strychnine . . . 

0 

0 

yellow^ 

pink^ 

Brucine .... 

0 

0 

yellow*** 

red® 

Iforphine . . 

0 

0 

brown 

orange® 

Atropine . . 

0 

0 

brown® 

0 

Aconitine . . . 

0 

i 

brown 

black 

0 

Picrotoxine . . 

0 

1 

yellow 

brown 

0 

Veratrine . . . 

orange^ 

scarlet 

i claret 

0 

Digitaline . . 

red-brown^ 

red -brown- 

red -brown® 

0 

Solanine . . . 

1 

yellow^ 

brown^ 

1 brown® 

i 

0 


of the ssaiiie substances when siin))ly heateil ; and they are more 
irritating.* * 

f. 'I'ho solubility of these poisons in the several menstrua while 
it may be made to contribute to their diagnosis, may also a8si.st 
us in devising the best methods of procedure in order to extract 
them from organic liquids. In the following summaries the 
poisons arc placed in the order of their solubility, beginnitig with 
the most insoluble. The figures (from ^^T>^nlley) show the 
number of part.s of the several menstrua required for solution, 

Watkk (eoW) ; — Strychnine (8333); veratrine (7800); mor- 
phine (4100); aconitine (1783) ; solanine (1750) ; brucine (900) ; 
atropine (414); picrotoxine (150); digitaline very soluble. 

Etiiuk: — Solanine (90(K)); morphine (7725); strychnine 
(1400) ; aconitine ( 777 ) ; brucine (4 10) ; veratrine (108) ; utro- 
pine, picrotoxine and digitaline very soluble. 

CiTLOROFORM : — Solaninc (50,000); moiphinc (0550) ; strych- 
nine (8) ; the rest freely soluble. 

Absolute Alcohol. — Strychnine insoluble ; brucine soluble. 

Amtlic Alcohol: — Solanine (1001); digitaline sparingly 
soluble; morphine (133); strychnine (122); veratrine, brucine, 
atropine, aconitine, and picrotoxine, freely soluble. 

Benzole. — Solanine insoluble ; the remainder freely soluble. 

* In some notes of the rractions of the alkalokls with which 1 iiave been 
favoured by Dr. Silver, for instatice, atrupinc and daturine, trcatc'd by sul- 
phuric acid, and heated, are stated to evolve an o«b)ur resembling wild lloney, 

or preserved rose leaves. The odour of heated atropine does not e.nswcr to 

this description. 
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2. In Solftton. — The alkaloids rarely present themselves .for 
examination in a state of solution ; but we may have to deal with 
solutions of their salts; in whieh case we first expose a drop of 
the liquid on a glass disk or slide to the vapours of ammonia. If 
it grows wlute and turbid, we examine it by the microscope, 
and find crystals forming in it ; but if the change is less marked, 
wo examine tite dried spot. Crystals, such as those depicted in 
fig. ion, p. 624, furnish a strong probability of morphine ; crystals 
resembling those of figs. 132, 133, p. 573, of strychnine; the 
crossed needles and tufts of fig. 147, p. 588, of brucine. If among 
the precipitates there is one of moderate size and thickness, it 
should bo submitted to the test of sublimation at ascertained 
temperatures (p. 407) ; and the sublimate being first examined 
by the microscope, should then he tested under it. Another spot 
may be treated by a droplet of glacial acetic acid, and then 
diluted with a small quantity of distilled water. This solution is 
well suited to the ap]»licatiou of the liquid tests of which a list 
has been given at p. 581. A drop of this acidified aqueous solu- 
tion should he placed on a series of glass disks or slides, each 
of the reactions as they occur being observed under the micro- 
scope. 

With respect to these reactions with the liquid tests, the fol- 
lowing general statements may he premised with advantage : — 

1. With strifchnine many reactions are Instantaneous^ the rest 
speedy ; and all, wdth the one iiotahlo exception of tannin, consist 
of crystalline forms. 2. Jinwine holds the next place in these 
respects, being s<;arcely inferior to strychnine. 3. Mo^yfnne 
yields the palm to both the foregoing, not mure tluin half its 
reactions being distinctly crystalline. 4. Atropine yields much 
less satisfactory results than morphine. f>. gives dense 

precipitates w’ith more than half the reagents, but no charac- 
teristic crystals. 6. Aconiiiney cantharidine, dig'italine^ picro- 
toxine, and solanine, do not react satisfactorily with the liquid 
tests. 

Slrpchnine^ hmcinef and then, are the three alkaloids 

which Nield the greatest number of crystalline forms with liquid 
reagents ; and may, therefore, be selected as affording good illus- 
trations both of the right mode of applying liquid tests, and of 
the diagnostic value of the method. The usual way of applying 
liquid tests to a solution contained in a test-tube, is not only wanting 
in delicacy, hut fails to display the most characteristic features of 
reaction. It enables us to say whether there is, or is not, any 
precipitate, and to describe in general terms its consistence and 
colour. But, to make the most of the method of liquid reaction, 
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:i9 well as to operate with the smallest quantities, the proper 
course is to place a drop of the liquid containinjr the alkaloid on 
a glass disk or slide, to add a drop of the liquid reagent, and to 
note lirst the immediate or proximate effect ; then the change 
that takes place after such an interval as half an hour or an hour ; 
and, lastly, the character ot* the dry spot left hy evaporation : these 
several observations to be made under the microscope. Hut before 
we proceed to apply the tests, we ought to have a more definite 
notion than is generally entertained of the characters of crystal- 
line deposits, and of the features by which they may bo identi- 
fied. 

Wiien a drop of a solution of an alkaloid is placed on a glass 
disk or slide, and treated with a liquid reagent, the immediate 
elfect is a ])rccipitate, more or less dense, or a slight opalescence ; 
or the solution may retain its transparency. The dense precipitates, 
when examined by the microscope, are either amorphous and so 
continue till dry, or they consist of a gelatinous or (uirdy matter, 
out of which well-defined crystals more or less quickly develope 
themselves, some floating on the surface, sonic attaching them- 
selves to the glass, some occupying the depth of tlic liquid. I’he 
opalescent fujuid, when examined by the microscope, is found to 
owe its changed appearance to tlio instantaneous development of 
crystals, whicli, however, may form in a drop which docs not 
seem to have undergone any change. If the spots are examined 
after the lapse of an liour or le.ss, some preiupitatos are found to 
have undergone no change, others to liave ])assed from the 
amorphous to the crystalline form ; and sometimes the droj), 
which was quite clear at lirst, grows more or less turbid from tlie 
slow formation of crystals. If, lastly, we examine the dry spot, 
we may find it to consist of tlie unchanged amorphous precipitate; 
or of crystalline forms, central, marginal, or both, mixed, when 
the liquid reagent is a saline solution, and docs not happen to 
have been well proportioned to the solution of the alkaloid, with 
crystals of the unexpended reagent. 

Now a very slight familiarity with microscopic crystals teaches 
the somewhat discouraging le.sson that, obtain tlicm as we will — 
by sublimation, by liquid applications to dry spots, or by reac- 
tion of liquid with liquid — we cannot secure uniformity of ap- 
pearance, or even the certain production of the crystalline form. 
More extended experience, however, removes part of the diffi- 
culty by teaching us that many perplexing differences of form 
arise out of the various groupings of the same elementary crystal. 
So that if we can ascertain by repeated experiment and micro- 
scopic examination what that elementary crystal is, our difficulty is 
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at an end, TIjc leading crystalline forms whicli we cneountor in 
examining organic poisons are brought together in fig. 190. 

Fig. 198. 


1. 2. 3. 4. 6. 



Forms 1, 2, and 3 have been already described (p. 579) ns 
occurring in dejiosils from a solution of utrtfchnme in benzoh;. 
The square plate (4), often modified by indentation and cross 
inarlving, us in the small enclosed figures, ccanciding with 
variously formed groujjs of plates and needles (9), are ([uite 
characteristic of the bistanianeous reaction of bichromate of 
])Ota8h and strychnine, and of the slower reaction of the alkaloid 
with bichloride of idatinuin. The long rectangular plates (9) 
variou.sly crossed and grouped are equally characteristic of the 
instantaneous reaction of strychnine and the sulphocyanide of 
potassium ; and also of morjdiine with tannic acid — the former 
in groups of rare length and beauty, the latter much smaller, 
and usually detached. The wide oblong plate variously truncated 
(5), and disposed in groups, Moiigs to the reactions of brucine 
with sulphocyanide of potassium, and with corrosive sublimate ; 
while the leaf-like or winged form (6) blended with oblong 
plates (5) marks the quick reaction of hnieine and ferricyanide 
of potassium, in which the iridescent colours of the thin curved 
plates pi*ojecting into the liquid at every angle, recall to the 
mind some of the most delicate and beautiful of insect forms. 
The square prisms (7), and the hexagonal prism (8), belong to 
strychnine and morphine respectively; and tlie flattened prism 
(7) to oxalic acid. The pointed crystals (10) are seen in per- 
fection in the reaction of strychnine and the spirituous solution of 
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iodlpe with sulphuric acid. The double group of neeilles radi- 
ating from a point (11) occurring, as it does, with crystals of 
straight and curved outline (5 and 6) in the reaction of brucine 
with the red prussiate of potash, is eminently characteristic. 
Such forms radiating from a point are common in many mar- 
ginal crystals — c.g., strychnine with iodo-iodide of potassium, and 
moiyhine with hydrocldoric acid. Tufts (12) are common in 
deep drops, when in shallower ones groups of needles or fine 
prisms abound. The disks faintly marked (13), thicker and 
coarser (14), and with curved edges (15), are blended with other 
crystalline forms ; those of (15) being common in the reaction of 
strychnine with perchloride of iron. The star-fish crystal (16) is 
seen, large and perfect, in the reaction of bnicine with nitro- 
prusside of sodium. The dendritic or arborescent form (17) oc- 
curs in the reaction of strychnine wdth terchloride of gold, and 
in a marlvod manner with carba7X)tic acid, the elementary form 
which specially marks that reaction being the curved claw-like 
figure (18). Dendritic forms are also common in deposits from 
crystalline solutions. Several of these reactions were described 
in the last edition of this w'ork for the first time ; after repeated 
cxpt'rimcnt and frequent comparison with other reactions. 

Tlic reactions of strychnine with bichromate of potash and 
ferrideyanide of potassium admit of the strongest conlirmation by 
a simple malification of the colour test. Bichromate of potash 
and ferrideyanide of potassium being two of the colour-developing 
subatiinces named at p. 574, the addition of strong sulphuric 
acid to the crystals is all that is required to complete the colour 
test. If then a droplet of sulphuric acid he placed at the margin 
of the crusts the characteristic rich blue tint passing to mul- 
berry and light red will be developed ns each group of crystals, 
or portion of the spot, is touched by the acid ; and if tliis reaction 
be w^atclied under the microscope, it is found to continue for 
several minutes. When the dry spot of brucine is similarly 
treated, the acid brings out an orange tint fading to light yellow', 
while the dry spot of morphine shows no immediate change of 
tint. The colour tests for strychnine cannot be applied in a more 
conclusive manner. 

3. In Okoanic Mixtcees.— Most of the methods which have 
been employed for extracting the alkaloids from organic mixtures 
are founded on the principles first set fovtli by M. Stas, of 
Brussels, in the year 1851— principles that had already been 
practically applied in separating the alkaloids from the vegetable 
substances of which they form part. The alkaloids unite with 
acids to form salts soluble in w*ater and in alcohol ; these salts are 
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readily decomposed by tlie fixed alkalies or their carbonates, the 
acids conibiiiinf^ with the new base, and the alkaloids remaining 
free in the solution. Ether dissolves the alkaloid thus set free. 
Stas's metb(Kl as aj)j)lied to the fixed alkaloids, makes use of 
these pro]>erties. In extracting the two volatile alkaloids, the 
insolubility of their acid salts in ether is turned to account, the 
ether being ein])loyed to remove such organic impurities as are 
soluble in it, thus leaving the salt of tlie alkaloid pure in the 
liquid. 

The method founded on these principles consists of several 
distinct operations. 1. The organic matter treated with twice 
its weight of absolute alcohol, and from ten to thirty grains of 
tartaric or oxalic acid, is heated in a flask to about 160° Fahr. 
till brought to a state to pass the filter. Tliis alcoholic acid 
mixture, being allowed to cool, is filtered, and the filtrate evapo- 
rated to dryness. 2. This dry residue, dissolved in a little dis- 
tilled water, is then treated with bicarbonate of soda, and the 
alkaloid set free. 8. Tlie resulting liquid, holding the alkaloid 
disKSolved or suspended, is poured into a long tube with four or 
five times its bulk of ether, briskly shaken, and then left at 
rest. The etlier floats on the surface holding tlie alkaloid dissolved. 
4. A part of this ethereal solution is now poured into a watch- 
glass and allowed to (5vaporate. It may have contained a volatile 
or \i fixed alkidoiil. If volatile, oily streaks will appi'ur on the 
glass ; if fixed, a deposit with some traces of a crystalline forma- 
tion. From this point the procedure varies with the indications 
thus obtained. 

For the vnlafile liquid alkaloids the procedure is as follows : — 
From fifteen to thirty grains of a strong solution of caustic jiotnsh 
or soda are added to the liquid in the tube, which is again briskly 
shaken, and again allowed to stand. The ethereal solution is 
next drawn off by a pipette, and shaken with a little water 
acidified with sulphuric acid. The ether is again drawn off, 
leaving the alkaloid as sulphate in the water, to be treated with 
excess of caustic potash or soda. The alkaloid is thus set free, to 
be again shaken up with ether and dissolved by it. On slowly 
evaporating the ethereal solution, the alkaloid may be obtained 
in a state of sufficient purity. 

For the fixed alkaloids the process consists in treating the 
contents of the tube with the same quantity of a strong solution 
of caustic potash or soda, shaking briskly, causing it to stand till 
the ethereal solution rises to the surface, drawing this off with 
the pipette, and allowing it to evaporate. The residue, W'hich is 
either solid or a thick milky liquid, if treated with a few drops 
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of fllcohol, nnd allowed to evaporate, may yield crystals of the 
alktiloid. Hut if not, a few drops of water slightly acidulated 
with sulphuric acid are added, and the watch-glass carefully 
rotated. A soluble sulphate of the alkaloid is thus formed, wdiich 
being carefully drawn off, or filtered, may be neutralized by a 
strong solution of carbonate of st)da, the alkaloid set free, dissolved 
by absolute alcohol, and evaporated. Crystals will now form.* 

II. THE LIQUID VOLATILE ALKALOIDS. 

These alkaloids are distingiiishetl from the fixed alkaloids by 
their liquid form, and from each other by several satisfactory tests. 

The odour of coniine is that of stale tobacco, or dead mice, 
while that of most, if not of all, sjiecimens ot nicotine is agreeable. 

A drop of coniine let fall on filtering paper, forms a round de- 
fined stain of a clear yellow colour, while the stain of nicotine is 
darker and less clear, and may have a tint of green. If now a 
drop of distilled water is placed at the margin of the two stains, 
that of coniine remains intact, while that of nicotine is more 
or less completely dissolved. If, again, two watch-glasses are 
filled with distilled water, a drop of coniine will not mix with it, 
but forms a greasy scum on the surface; ivhile a drop of nicotine 
dissolves easily and completely. 

Now place three drops from each watch-glass on six glass disks 
or slides, aiul add the following reagents: — 1, llicliloride of 
platinum. 2. Corrosive sublimate. 2. Carbazotic acid. 

1. Bichloride of Plaiimnn , — This gives an immediate visible 
precipitate with the solution of nicotine, hut none with that of 
coniine. The precipitate examined under the mieroscope is 
fiocculent, and after a time shows coarse dendritic forms. 

2. Corrosive suhUrnate. — With nicotine, corrooivc sublimate 
yields very distinct groups of truncated plates, radiating from a 
centre, or winged forms; with coniine, an amorphous precipitate. 

3. Carhazotic acid , — With liquid solutions of the two alka- 
loids, this reagent yields the precij)itates de})ieted at p. 5‘J3. 

Lastly, coniine is distinguished from nicotine by giving with 
hydrochloric acid, or its vapour, groups of needles ; and nicotine 
from coniine by assuming a bluod-red colour with chlorine. 

♦ This iiu’thoU of Stas for the fixed alkaloids has been Biirplified by Otto; 
also by Messrs. Kodger.s and Girdwood, who oniploy hydrochloric acid in- 
stead of the tartaric or oxalic, and chloroform instead of etht r. Trofessor 
Bloxum preiers benzoic to chloroform, and Usiur and I rdriiann use amylic 
alcohol ; w hile for extractin^f strychnine from beer Professors (iraham and 
Hofmann availed themselves of the property which animal charcoal possesses 
of separating the alkaloids from their solutions. For a more preci.se account 
of all the successive steps of extraction of the alkaloids, fixed and volatile, 
the reader must be referred to works on Toxii ology, or to soch special trea-<* 
tises as l>r, Wormley's 'Micro-Chemistry of roisons,* p. 411 etseq. 
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CHAPTER ON PERSONAL IDENTITY. 
The Tichhorne Case. 


The remarks on the Tichborne Case which vve had occasion to 
make under the heads of scars, pliotographs, stature, Ac., have by 
no means exhausted it in its medico-legal aspects ; and as these 
‘cannot be properly understood without sonic reference to the case 
as a whole, an abstracjt of it, following the summing up of 
the Lord Chief Justice, is here given. In treating of the per- 
sonal marks borne by the del’endant, we have had recourse to the 
evidence generally of the skilled witnesses. The statements 
relating to the stature and description of Arthur Orton result 
from inquiries made at the Merchant Scumaifs Register Office, 
and an inspection of the Registers themselves, coupled with a 
comparison of the evidence of the witnesses for the prosecution 
and the defence respectively, grouped in a tabular form easy of 
reference. (G.) 

The TU^hbome Case — (Reg. v. Castro, alias Orton, alias 
Tichborne). — This case was brought to a close March 2, 187-t, 
alter occupying public atUmtion eight years, and the courts of 
Chancery, Common I’leas, and Queen’s Bench in succession for 
long periods of time. The shape it ultimately took was that of a 
“Trial at Bar” before Sir Alexander Cockburn, Lord Chief 
Justice of the Queen’s Bench, and Justices Mellor and Lush, 
which lasted more than ten months, entailed the examination of 
530 witnesses, and two prosecutions for perjury ; and ended, at 
length in an unanimous verdict, and sentence of fourteen years* 
j)cnal servitude, against the defendant (so long known as ** the 
Claimant*') for perjury committed in the courts of Chancery and." 
Common Pleas, in claiming to be Roger Charles Tichborne, ^iid 
denying himself to be Arthur Orton, son of a Wapping butcher. 

The title and estates to which the defendant laid claim .were 
those of the ancient house of Tichborne in Hampshire, the recent 
history of which runs as follows Sir Henry Joseph Tichborne 
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succeeded to the baronetcy in 1821, and died in 1815, leaving 
six idaughters, but no son. He was succeeded by his brother 
Edward, who had taken large estates under the will of a Miss 
Doughty, whose name he assumed. He died in 1853, leaving a 
widow and one daughter — the Lady and Miss Katherine Doughty 
(afterwards Lady Kadclifle) who played so important a part in 
this long litigation. Sir Edward was succeeded by his brother 
James, who, up to that time had lived in Paris ; to which city, 
after his death in 1862, his widow returned. She was a 
descendant of the old French family of Bourbon Conti, by an 
English father, Mr. Seymour, of Knoyle. By her James 
Tiohborne had two daughters who died young, and two sons, 
Roger Charles and Alfred Joseph. Roger was believed to have 
perished at sea in 1851 ; and was succeeded by his brother Alfred. 
He married, and died in 18()6, leaving one son, whose rights the 
defendant assailed. The trustees to the infant heir, having let 
Tich borne Park to a Colonel Lushington, he was served with a 
writ of ejectment ; and in this way the issue was raised in the 
Common Pleas. 

The Ticliborne case could have had no existence but for the 
strange character of the mother of Roger Charles Tichborne. 
She was described by her husband, in a letter to her father, as a 
perverse, exacting woman, a slattern, and a scold ; fretting her 
son Roger with misplaced anxieties; bating, misrepresenting, 
and abusing her Imsband^s relatives, and evcrytliing English ; 
and treating her husband’s younger brother, their guest, with 
unwomanly rudeness. French priests, who knew her well, bore 
witness to her idee fixe and Ute malade, and the letter just 
referred to (suppressing some circumstances which would astonisli 
her father) reads like the description of a case of moral mania. 
Her conduct at Tichborne showed that her uusoundness had cul- 
minated ill delusional insanity. She stood alone in the strange 
belief that her sou Roger had not been drowned otf the coast of 
South America in 1851, but had been picked up and carried to 
Melbourne ; and she fed this fancy with tales of shipwreck told 
by tramps disguised as sailors. On her return to Paris, after her 
husband’s death, she caused advertisements to be inserted in the 
English and Australian papers, wliicU were brought to the know- 
’ledge of the defendant, and wrote letters that insured the co- 
operation of others. 

The defendant’s Australian letters staggered even this poor 
lady. ' She did not recognise in them the handwriting or the 
style ’ of her son Roger, knew nothing whatever of a brown 
mark on his side, of the St. Vitus’s dance which he said he had * 
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lind when a child ; or of a Brighton cnrd case, which, had it re;illy 
haj^pened, she must lisive known about, and could not have 
forgoltcii. Slio knew, too, that Bogcr had never seen the graiid- 
fatlier or graiulinoLhcr ab(*ut whom this man made inquiries. 
At that time his ignorance of all tliat related to her, of almost 
every tact ajid incident in the life of Roger Tichborno, was com- 
])lete. lie did not know her Christian names; and he cleserihed 
her, who w'as leanness itself, as a tall, large, stout woman. He was 
ignorant of the fact that both Roger and his brother Alfred wx're 
hoin at Paris; did not know at what age Roger left Prance, lliat 
he was <‘dncatcd at Stonyhurst, and became an otfieer in the 
(^irabineers; know nothing of the family property, of the agent 
who managed it, or the name of the lawyer who made Roger's 
will. For knowledge of these and such like matters, he sub- 
stituted guesses ludicrously wide of the mark — his own ])er8onal 
peculiarities, and facts in Arthur Orton’s history ; or statements 
revealing the same knowledge of persons and events, jdaoes and 
dates, as he was proved to have had. In Australia he took 
naturally to the trade of butcher, to which Arthur Orton was 
bred, or the congcmial pursuits of stock-keeper and rough-rider; 
consorted with the scum of the population, and married a w'oraan 
of low origin. But Lady Tichborne was proof against facts and 
probabilities, arguments and remonstrances. She insisted on 
acknowledging the claimant as her son, and made the needful 
arrangements for bringing him to hlngland. He left Australia 
in (lomj any with Bogle, a black, who had been servant at Tich- 
hornc Park ; and in England, associated with himself three 
common soldiers, two of whom had been Roger’s military servants, 
secureil the services of a Hampshire antiquary and archcoologist, 
obtained the coimnand of money, procured eflicient legal assis- 
tance; and with lists of the teaching staff at Stony hurst, papers 
from the Horse Guards and Lloyds’, with the diaries, letters, and 
clothes of Roger I'ich borne, and constant inlercourse w ith Roger’s 
mother to helj> him, i)reparcd himself for the work of ptTsonation. 

All his early proceedings in England w'erc as consistent witli the 
theory that he was Arthur Orton as they were inconsistent with 
the supposition that ho miglit be Roger Tichborne. He recon- 
noitred Wapping, and subsidized members of the Orton family ; 
but be avoided Roger’s relatives and intimates, as long and as 
mucb as be could ; and, when he saw them, did not recognise them, 
not even the cousin whom Roger had loved, and whom he alleged 
that he had seduced ; and he mistook one relative fur another, and 
an uncle of 70 for a servant of 30. He did not even recognise 
the handwriting of Roger’s father. He was in no hurry to 
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join^thc lady he called his mother in Paris; and when there, 
instead of hastening to meet her, he pretended illness, and received 
her reluctantly at his lodgings in a darkened room, lying on the 
bed with his clothes on, and his face turned to the wall, lie did 
not pretend to recognise her ; but she found his face to be like 
his father’s, and his ears like his uncle’s. While in England, the 
defendant stealthily visited the localities in which he was inte- 
rested, and picked up scraps of information chiefly from common 
soldiers who had known Roger in the ^ Carabineers, and from 
other persons in the same rank of life ; and with information so 
acquired surprised and convinced many common people, and a 
few persona of higher rank. But most of Roger’s many relatives, 
his Paris tutors, the old family servants, his fellow- pupils at Stony- 
hurst, several officers, and some private soldiers of the Carabineers, 
the agent of the family estates (Roger’s friend and confidant), 
and, above all, the cousin to whom Roger was tenderly attached, 
and her mother on her death-bed, testiiied that the defendant 
was not Roger Tichbome. Their testimony, however, was 
rebutted by that of witnesses as numerous, but less intimately 
acquainted with Roger. On the other hand, the young woman 
to whom Arthur Orton, when a young man, had made love, and 
upwards of forty neighbours of the Ortous, identified him as 
Orton. But witnesses nearly os numerous, but less consistent iii 
their testimony, and, on the whole, less entitled to credit, affirmed 
that he was not Arthur Orton. 

The evidence that ho was not Roger Tichbome received the 
strongest possible support from the personal appearance and con- 
duct of the defendant, his want of culture and strange ignorantro 
of all that gentlemen, educated men, and officers in the army come 
to know, which Roger Tichbome must have learnt, and could not 
Imve forgotten. It is impossible to imagine evidence more com- 
plete than that which the letters, and statements under cross- 
examination of the defendant, afford of low culture, gross igno- 
rance of things and names which to educated men arc as household 
words, and vulgar depravity. And though he contrived to keep 
his own secret, and occasionally displayed a ready wit, and could 
assume the manners and bearing of a gentleman, he exhibited a 
curious absence of that power of acquiring knowledge which cul- 
ture supplies, blended with a negligent and slovenly management 
of that part of his own case which devolved upon himself. 

A minute account of this strange case, so humiliating yet so 
instructive, and so suggestive of important legal reforms, must bo 
sought in the current publications of the day. Its medico-legal 
bearings will be understood from what follows. 

T T 
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Kogor TicbVjorne is believed to have been drowned in 1854, 
bring tben 25 years of age ; and as the case was decided in 
a period of about 20 years has since elapsed, and 12 years between 
the deatli of K()gi?r and the setting np of the claim. Arthur 
Orton was five, years younger than Roger Tichborne; but this 
difference of ago is not an im[)ortant element in the case. 

Tlie questions that either were, or might properly have been, 
submitted to medical exiierts were four in number : — 1. Was the 
personal a})pearanco of the defendant such as Roger Tichborne 
would be likely to present after the lapse of 12 or of 20 years ? 
2. Was it such as the youth Arthur Orton would be likely to 
present after the lapse of those periods of time? 3. Were there 
any marks or scars on the persons of Roger Tichborne and Arthur 
Orton, which arc not to he found on the defcindaiit, or the 
reverse? 4. Assuming the doteudant to be Roger Tichborne 
eseajK'd from shipwreck, had his mind and memory by accident, 
disease, or any other cause, been so affected as to efface the recol- 
lection of the leading events of his life, the language of his child- 
hood, and Ins habits of sijoeeh? 

1 . In eomparing tin? ])ci*8onal appearance of the defendant with 
that of Roger Tichborne, we arc able to avail ourselves of the 
evidence of persons who knew Roger well, and of photographs of 
both parties. It will he convenient to treat separately (a) the 
form, (/>) the face. * 

a. Roger I'ich borne at 21 years of age, measured 5 feet 
8^ inches, and w'cighed 9 stone; had a slim figure, small waist, 
flat ill-formed chest, very narrow hips, thin straight legs, bony 
hands, and long thin lingers; he walked as if hung on wires 
turning his toes out, and had a bad military seat on horseback, 
lie was subject to bad aliaeks of asthma, of which one at 
least was of extreme severity, and required very^ active treatment. 
On the other hand, the defendant, alleging himself to he Roger 
Tichborne saved from shipwreck, presented himself in Australia, 
after 12 years of an active life spent in the open air, a man of 
prodigious bulk) with broad rounded chest, and small hands and 
feet. Upon tbele fiicts llie question arises — Could the slim, 
asthmatic, Roger Tichborne of 1854, then a full-grown man, have 
developed in 12 years into this huge Australian claimant ? 
Making every allowance for the effect of the rough active life the 
defendant bad b6en,4j^ii)g» not ignoring the cases in whicli 
spare but w’ell-forme^^nd otherwise healthy, young men have 
in course of time extremely stout, and not overlooking 

the fact that there wwlittle difference in stature, and not much 
in age between Roger and the defendant, there can be but one 



APPENDIX. 


691 


aBifii,wer to the question. The transformation is incredible, if not 
impossible. 

h, Roj;fer Tichborne’s nose was not aquiline, was flat and broad 
at the end, with large open nostrils, and had a decided twist to 
the right. His ears, of average size, tapered below, and were 
without pendulous lobes. His eyes were blue, with long black 
lashes. His hair was lank, and dark brown verging on black, 
and his complexion sallow. The expression of his face was 
variously described us pensive, woe-begone, and wearing a look of 
surprise and alarm. He had a weak but pleasant voice. In face, 
ns in person, be resembled his mother, not the Tiehbornes, and 
had a French look, and always w'hen he spoke a French accent. 
The defendant, on the other hand, has a slightly aquiline straight 
nose, with wcdl-formed nostrils, and rounded end; large ears 
with long detached lobes; brown eyes, atid hair of the same 
colour, and disposed to curl; bis voice has been described as 
harsh, hoarse, or gruff; and he speaks vernacular English without 
a trace of French accent. His whole aspect and demeanour are as 
English as those of Roger were French, and while Roger resembled 
his mother, he bears some resemblance to the Tichbornes, but 
still more to tlie Ortons. 

Tn the comparison of face with face we are assisted by two 
excellent daguerreotypes of Roger Tichbornc taken at Chili in 
1853, and ])hotographs of the defendant dated 1874 ; and we are 
indebted to Mr. Piercy,* the jTortrait painter, skilled in various 
art-processes, photography among tho number, for so handling 
tlie two portraits as to be able to compare the features of the one 
face with those of the other. This was done by creating from 
the originals two untouched transparencies on glass, in which the 
lines drawn from the inner angle of the eye to the parting 
between the lips are equal.f The point of view of the two por- 
traits is so nearly tho same as to justify the assertion that “ it is 
physically impossible that they could have been taken from the 
same j)crson that, “ in fact, the faces are so tar from being 
alike, that they are of opposed types.” This decided expression 
of opinion is fully borne out by a detailed examination of the eyes, 
ears, and nose taken in conjunction with the mouth. 

1. The eyts . — The browns of Roger are wide apart and sin- 
gularly well defined, and the eyes tend upward from the nose ; 

• “ A Crucial Test in Cases of Disputed Identity, with illustrations.** By 
Frederick Piercy, Memorial Portrait Painter. 1873. 

t Havinfir carefully examined these transparencies, we can commend the 
method adopted as one that may be advanta^eonslj employed in future cases 
of disputed identity. Its value is not seriousiy impaired by the hostile 
criticisms with which we have become acquainted. 

T Y 2 
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the brows of the defendant are much nearer together, and of/ill- 
defined outline j and the eyes tend downward. The iris in the 
daguerreotype which, by its liglit tint, confirms the evidence of 
witnesses that the eyes of Roger were blue, contrasts strongly 
with the uniform dark colour of the same part in the photograph 
of the defendant. These differences are well shown in the annexed 
woodcut* (fig. 197), in which the lines drawn through the 
corners of the eyes indicate their upward and downward direction 
respectively. 

Fig. 197. 
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length being largely due to the detached pendulous lobe, which 
in Roger had no existence. The dotted lines of tlic two cars 
make tliis difference very apparent.* 

The noses and mouths, taken together, display differences 
scarcely less marked. The nose of the defendant, with wliicli the 
lips may be said to harmonize, is “ a narrow one in a fat face 
that of Roger, ** a broad one, with inilated nostrils, in a thin 
face.” The central groove whieli joins tlie nose to the upper lip 

Piff. 1»9. 



is narrow in the defendant, wide in Roger— a difference well 
show’ll by the dotted circles in the figures annexed, Tlie two 
mouths are also quite different in character. 

If, then, Wc compare the form and face of Roger with those 
of the defendant, there are good grounds for answering the first 
question in the negative. The personal appearance of the 
defendant is not such as Roger Tichborne would have presenttMl 
after the lapse of 20 years. 

2. Arthur Orton, when he presented himself at the Shipjiing 
Register office, a growing lad of 14, was entered on the books as 
having blue eyes, a fair complexion, and light hair, and as being 
free from personal marks. When he again presented himself at 
18, he was measured in his shoes, and found to be 5 feet 0.^ inches. 
This was the only addition made to the Register, though tiie entries 
preceding and following take note of personal marks, and of 
small-pox marks among the number. It is a just inference, 
therefore, that at 18 years of age he had no personal marks that 
attracted attention — that he was not pitted with small-pox, did 
not wear eaxTings, and had no conspicuous scars on hands or face.f 

* Judging by the published photographs, the ear of the defendant closely 
resembles In size and shape that of George Orton, senior, and in Kiz<^ that of 
George Orton, junior. 

t Being desiroas of asoerttdning for myself whether Arthur Orton was mea- 
sured in his shoes, I went to the office of tlie Kegistrar-Ocncral of Shipping, 
and Seamen, and learnt that applicants were always measured in their* 
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In further comparing the defendant with Arthur Orton, we 
shall, as before, take first the person, then the face. 

In person the lad Arthur Orton, according to the evidence of 
the witnesses on both sides, was a big, fat, awkward boy, with a 
slouching or shuffling gait, more or less in-kneed ; known as the 
“ fat hoy” and as “ buUocky Orton.” A witness for the defence 
had weighed him, and found him 13 1 stone; and, allowing half 
an inch for shoes, he measured at 18 what the defendant measures 
now — 5 feet 9 inches. The lad of 18 was, therefore, for his age, 
as remarkable for size as the defendant is now. As to stature, it 
must be admitted (as stated at p. 8) that the fact of men, taken 
one with another, growing two inches after 18, creates a difficulty 
in admitting the identity of the two i)cr8on8. But as there are 
many youths who stop growing even before 18, it is i>ossible that 
Arthur Orton belonged to this exceptional group. It is also pos- 
sible that the slouching gait of the lad may have been improved 
with age, and the altered circumstances of the defendant, who 
for 8 years has been acting the part of a gentleman. 

Inface and feature the defendant is what the woodcuts repre- 
sent him to be. The photographs from which these are taken 
have an mimistakeablc resemblance to members of the Orton 
family — a resemblance strongly insisted upon by most of the 
witnesses for the prosecution, and admitted by several witnesses 
for the defence. That Arthur Orton had light hair may be taken 
as an undoubted fact, and that he had a light eye or a blue one 
as scarcely less certain.* The defendant’s hair and eyes are cer- 
tainly not light ; they are some shade of brown, described by an 
Australian witness as dun-coloured. In complexion there is no 
difference; and there is no fact better established than that 
Arthur Orton was not pitted with small-pox, except perhaps that 
other fact that he had St. Vitus’s dance when a child, and that 
the disease left behind it a habit of twitching the eyebrow, which 
tlie defendant also has. It should be added that almost all the 
witnesses for the defence gave Arthur Orton big hands and feet, 
and several of them a big head also. The defendant’s hands and 
feet are not large, nor his head disproportioned to his size. But 

shoes. I was also allowed to inspect the Begistcr, and there found evidence of 
the attention paid to personal marks, whether open to observation, as on 
the face and hands, or to be found on parts usually concealed by clotlies. The 
following are extrjujts from the liegister for the days preceding and following 
Arthur Orton’s visit:— “Sear on knee,” “scar on forehead,” “small-pox,” 

“ scar on each arm," “ three soars on left arm," “ scar on forehead,” ” scar 
on right thigh.” (G.) 

• The Register, two witnesses for the defence and one for the prosecu- 
tion. describe the eyes as hlu^, and one for the defonec as light. There is no 
Conflicting evidence on this point. 
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it .is possible that in the big, stout, ungainly boy, carrying his fat 
chiefly on his limbs, not on liis body, the hands and feet may 
have appeared large. J^e this as it may, the fact remains that 
the light hair and eye of Arthur Orton must have changed to 
brown in order that Arthur Orton and the defendant may be 
accepted as identical. These changes, taken together, must be 
pronounced improbable. That they are impossible cannot be 
affirmed till the attention of scientific men has been distinctly 
drawn to the question, and time has been allowed for the collec- 
tion of facts bearing upon it. 

If now we take the figure and face together, we infer that the 
youth Arthur Orton might have developed into the defendant if 
he stopped growing at 18 ; if his hands and feet came to appear 
less out of proportion to the rest of his body ; if he improved in 
gait and bearing; and if the light hair and eye underwent a 
change of colour, and assumed a darker tint. But it is much 
easier to believe that these changes did haiipen, than it is to 
doubt the reality of the recognition of the defendant as Arthur 
Orton by upwards of 40 witnesses (among whom Mary Ann Loder 
from Wapping, Donna Hay ley from Melipilla, and Mrs. McAlister 
from Australia, are specially deserving of mention), whose firm, 
decisive, and unshaken testimony must be admitted greatly to 
outweigh the balance of adverse testimony borne by the smaller 
number of witnesses for the defence remaining after. the subtrac- 
tion of those whose expenses were disallowed, or who were other- 
wise discredited. 

3. Roger Ticliborne bad no congenital marks; but lie must 
have had scars of an issue on the left shoulder, of repeated bleed- 
ings on the arms, and of single lancet cuts on the ankles and 
temple; as well as tattoo marks on the left arm of a heart, cross, 
and anchor, to which Lord Bellew alleged that he added the 
initials R. C. T. None of these marks are to he found on the 
defendant, who, on the other hand, adduced as i)roof of identity 
a congenital brown mark on the left side, of which Roger’s mother 
knew nothing ; and he had a twitching of the eyebrows, such us 
followed Arthur Orton’s attack of St. Vitus’s dance, from which 
Roger Ticliborne was proved to be free. These facts are fatal to 
the defendant’s claim to identity with Roger Ticliborne.* 

Oi) the question whether he and Artliur Orton are one and 
the same person much light is thrown by the physical marks. 
The defendant has a well-marked linear scar of an incised wound 

* The deformity of the left thumb (which the surjpcal witnesaeg for the 
prosecution were satisfied had been recentb produced, though Sir W. Fergus- 
son attributed it to accident) may be safely disregarded as quite immaterial. ^ 
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on the back of the head, answerinj^ to a cut from an oyster-shell 
which a witness for the defence saw inflicted ; a scar on the right 
eyebrow, and across the nose, which seems to have been broken ; 
and the scar of a cut on the left ankle. Other scars (one inside 
the lower lip), and several small scars on the arms and legs, are 
unimportant, except as showing that the skin was apt to bo so 
marked. It is possible, too (for the evidence on these points is 
very conflicting), that he had scars on the left hand, and left 
cheek. 

Of the long, narrow, light-brown mark on the left side follow- 
ing the line of the ribs, it should be observed that there is no 
better reason for believing it to bo congenital than the assertion 
of the defendant. It has not the deep, distinct colour of most 
congenital marks, but such a tint as the skin often assumes, and 
sometimes retains, for months or even years, after severe attacks 
of erysipelas, and after the apjilieation of blisters or mustard 
j)la8ters. It might have faded from a brighter colour in childhood, 
or have resulted later in life from the pressure or friction of 
some article of dress.* 

But there are two marks to which a peculiar interest attaches; 
for the defendant professes ignorance of the way in which they 
were brought about. The one is above the left wrist ; the other 
near the insertion of the left deltoid muscle. The mark above the 
wrist was probably produced by caustic, and is quite consistent 
w'ith the belief that the letters A. O. had once been tattooed 
there. Donna Hayley saw the two letters A. O. about the size 
of a shilling on the fore-arm (uncertain which arm) ; and Mrs. 
Mina Jury, who also saw the marks, thought they were on the 
left arm. The mark on the upper arm, the size of a florin, is a 
group of round scars, with intervals of healthy skin, and is such 
a scar as would be produced by vaccine lymph inserted at several 
points.t 

The personal marks found on the defendant »*»’e, therefore, on 
the whole favourable to his ideiitiflcation with Arthur Orton. 

4. On the assumption that the defendant is Roger Tichborne, 
it ought to appear that after the wreck in 1854 the defendant 
had led a life of such extreme hardship, had sustained such a 
severe injury, or had had some such disease of brain or nervous 
system, as would account for the loss of memory of the things 

* 1 give iho following fact in Ulustration ;--A gentleman who wears a 
double truss, with circular wooden pads pressing equally on both groins, has 
a distinct brown stain on the left side, none on the right, and the left thigh 
is marked by many freckles, from which the right is nearly free. The stains 
so often seen on the tliigbs, where they are separated by the scrotum, are in ‘ 
^is case very distinct. ' 

T Such a procedure would effect the removal of a tattoo mark of some size. (G.) 
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bpst known to Roger Ticlibome. Of this there is no evidence 
whatever. If we could assume the literal truth of the im- 
probable and inconsistent story of the rescue from shipwreck, it 
is clear that the very day after he landed in Australia, the 
defendant obtained employment, and discharged with intelligence 
the duties he undertook ; and his later correspondence with the 
Castro of Melipilla, whose name he had assumed, exhibits a 
singularly tenacious memory of the names and persons of those 
with whom he had spent eighteen months many years before. 
If, then, the question is made to assume this form — Were the 
defendant’s misstatements respecting the whole life of Roger 
Tichborne the result of ignorance, or lapse of memory ? there is 
but one possible answer : what has been re])resented on his behalf 
as want of memory could have boon nothing less thau sheer 
ignorance of the facts and events referred t»). The same memory 
that claimed to recollect the name of a dog, or the number of a 
trooper’s horse, could not have failed when tested with the 
Christian names of his mother, the handwriting of his father, his 
place of birth, his Paris residences, the con\panioiis of his child- 
hood and youth, the college wdiere he was educated, the studies 
he pursued, the examinations ho passed, the relatives in whose 
houses he was always a welcome guest, the agent with whom he 
was in constant correspondence, the lawyer who made his will, 
the friends who helped him, the gallant soldier who gave him his 
commission, and the long, painful correspondence which passed 
between himself and the mother of the lady whom he would 
have made his wife. Nor ought the fact to be overlooked that 
the defendant never professed to have forgotten any circumstance 
connected with the lives of Roger Tichborne and his relatives. 
Roger’s mother signs her Australian letter 11, F. Tichborne. He 
does not say that he has forgotten her Christian names, which 
Roger knew well j but for UenrieUe Feliciie he substitutes the 
homely English "fumes, Hannah Frances, Roger took leave of 
his dying grandfather, Mr. Seymour, at Hath. The defendant 
does not j)retend to have forgotten the event, but shifts the scene 
to Knoyle. It was therefore of the very essence of the 
claimant’s case that he should display a tenacious and accurate 
memory. It was by the pretended exercise of it that he gained 
all his adherents. To admit the loss of it would have been fatal 
to his case. 

Roger Tichborne’s native language was French. He continued 
to speak it in France up to the age of 17, and frequently in England 
np to the age of He acquired English later, and spoke it 
to the last with a French accent. The defendant could not 
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speak or read French ; hut he spoke Spanish as a man who had 
spent 18 months in South America might be expected to do. 
Assuming again the identity of the defendant with Roger 
Tichborne, had anything occurred to utterly destroy his know- 
ledge of French ? There is but one answer. It had not. The 
defendant spoke Spanish years after be had acquired it. What 
reason, then, could there be for his having altogetlier forgotten 
French if lie had ever known it The memory which he actually 
displayed affords the best of all reasons for supposing that when 
he professed to have forgotten French, as when he grossly mis- 
stated the events of Roger’s life, he was equally guilty of false- 
hood and deception. 

The defendant, as shown among other things by the letters he 
wrote, was sirigtilarly tenacious of the habits he had formed. It 
is, therefore, a fair presumption that he would liave retained at 
least a trace of the strong French accent with which Roger 
Tichborne always spoke English. 

The medical evidence taken as a whole may, therefore, be pro- 
nounced to be in perfect keeping with the verdict which pro- 
claimed the defendant to have perjured himself in claiming to be 
Roger Tichborne, and denying tliat he was Arthur Orton. If 
Roger was bled repeatedly in the arm (to. say nothing of ankles 
and temple), if he had an issue on the left shoulder, kept open 
for two or three years, and if he was tattooed as. alleged, the 
defendant is not Roger. If Arthur Orton hud the letters A. O. 
tattooed above the left wrist, and they did not exceed half an 
inch in diameter, the scar in that position, of the cause of which 
the defendant alleges utter ignorance, is quite consiatent with the 
assertion that he is Arthur Orton — an inference strengthened by 
the existence of a second scar equally unexplained, and not 
seriously W(?akeiied by the difficulties already admitted, when* 
fairly weighed against the evidence of the many competent ar;d 
credible witnesses who affirmed that the defendant sitting in court 
was no other than the Arthur Orton they had known at Wapping, 
in South America, and in Australiu.f 

♦ The evidence of certain witnesses, wlio all eared that they had forgotten 
tri^ir native tongue, is obviously inapplicable to this ease. 

t This case has displayed in an unusual degree that conflict of evidence which 
lias marked ol) cases of disputed identity; and it should be added in justice 
to those who hove become professionally interested in it that what transpires 
in a court of law is not all that may be believed without the imputation of 
excessive credulity ; that many statements calculated to impress the mind 
very strongly jirc shut out from a court of law by technical rules of evidence ; 
and that the unwise usage which allows the parties to a suit to choose their 
own skilled witnesses is one calculated to throw doubt on the very facts which 
should be the least open to objection. 
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Fusel oil, poisoning by, 665. 

G. 

Gardner peerage case, 130. 

Gases, irritant, 439. 

H. 

HeBmino, 323. 

Hair, fraudulent discoloration of, 9. 

,, of men and animals, 332. 
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Hanring, death by, 278. 

Head, injuries of, 312. 

Heart, wounds of, 319. 

Hellebores, the, poisoning by, 663. 
Hemloclt, poisoning by, 590. 

Henbane, poisoning by, 541. 
Hermaphrodites, 24. 

Homicidal mania, 200. 

Houet, case of, 31. 

Hydatids in womb, 03. 

Hydrocyanic acid, poisoning by, 602. 

,, teats for, 604. 

Hydrochloric acid, poisoning by, 426. 
Hydrostatic test, 96. 
ilyoscy amine, tests for, 513. 
Hyoseyumus, poisoning by, 641. 
Hypospadians, 24, 38. 

Hypostasia, 247. 

Hymen, the, 47. 

1 . 

Identity, personal, 1. 

Idiocy, 178. 

„ feigned, 225. 

Illusions and delusions, 169. 
Imbecility, 180. 

„ feigned, 225. 

Immaturity of the feetus, signs of, 134. 
Impotence, 35. 

Inebriants, 655. 

Infanticide, law relating to, 80. 

,, by omission, 122. 

Inflation of fcetal lungs, 100. 

Insanity, 165. 

,, feigned, 225. 

, , plea oi’, in criminal cases, 212. 
Intestines, wounds of, 321. 

Iodide of potassium , poisoning by, 447. 
Iodine, poisoning by, 446. 

Iron, salts of, poisoning by, 618. 
Irritant gases, poisoning by, 439. 

„ poisons, 410. 

Irritants, animal, 667. 

„ metallic, 449. 

,, mineral, 414. 

„ vegetable, 661. 

J. 

Jardino, case of, 131. 

Jaw, the, as a test of age, 23. 

K. 

Kleptomania, 108. 

Kreasote, poisoning by, 664. 

L. 

Laburnum, poisoning by, 661. 


Lanrel water, poisoning by, 620. 

Lead, poisoning by, 603. 

„ action of water on, 608. 

„ colic, 606. 

„ palsy, 607. 

Legitimacy, 125. 

Leggo c. Edmonds, case of, 41. 

Lemon juice, spots of, oii steel, 330. 

Life-assurance, I4t. 

Light, what, needed for identifleation,!! 

Lightning, death by, 339. 

Live birth, proofs after respiration, 90. 
„ before respiration, 88. 

Liver, wounds of, 320. 

Lividity, cadaveric, 247. 

Living, the, age of, 19. 

„ identity of, 1. 

„ sex of, 23. 

Lobelia inflala, poisoning by, 699. 

Lolium temnlentum, poisoning by, 651. 

Lucid intervals, 201. 

Lungs, diseases of, in infants, 116. 

,, fictal, ui>pearancc of, U(). 

, , efl'ect of respiration on , 90,104. 

,, weight of, 93. 

„ wounds of, 318. 

M. 

Maceration, intra-uterine, 88. 

Mania, 192, 20-1. 

„ general, 192. 

,, instinctive, 223. 

,, intellectual, 194. 

„ moral, 196. , 

„ with lucid intervals, 201. 

„ feigned, 226. 

Marsh's test for arsenic, 460. 

Martin Guerre, case of, 28. 

Maturity of foetus, signs of, 134. 

Meconic acid, tests for, 627. 

Medical evidence, xxiii. 

Melancholia, 2(K>. 

Membranes, false, 63. 

Menses, snpjiressed, 61. 

,, first and last appearance of, 06. 

Menstrual fluid, cliaracters of, 52. 

Mercury, poisoning by, 488, 

Mercurial salivation, 496. 

„ tremors, 498. 

Mezereon, poisoning by, 662. 

Microscope, the use of, 326, 3W.. 

Mind, utisoundness of, 165. 

Mineral acids, poisoning by, 414. 

Moles, 62. 

Monkshood, poisoning by, 027. 

Monomania, 198. 

„ feigned, 227. 

Monsters, inheritance of, 143. 

Morphia, sublimates of, 525. 

„ tests for, 624. 
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Morphia, poifloninpf by, 534. 
Mummification, 251. 

Muriatic acid, poisoninfj by, 42fi, 
Muscular irritability, extinction of, 242. 
Mushrooms, poisonous, 561. 

N. 

Naphtha, coul, poiaoninj; t)y, 555. 
Narcotic gases, poisoning by, (140. 

„ poisons, 521. 

Nicotine, poisoning by, 598. 

Nitre, poisoning by, 434. 

Nitric acid, poisoning by, 422. 
Nitro-benzole, poisoning by, 567. 
Nitrous-acid gas, poisoning by, 425. 
Nitrous oxide’ 649. 

Non compoH nientiH, forma of, 167. 
Notes, use of, in courts of law, xxv. 
Nux vomica, poisoning liy, 570. 

O. 

QHnanthe croeata, poisoning by, 649. 
Oil of bitter ulnionds, 619. 

Opium eating, 631. 

,, poisoning by, 521. 

Organic matter, destruction of, 397. 
Ovum, characters of, 63, VH, 80. 

Oxalic acid, poisoning by, 621. 

P. 

Pain, feigned, 159. 

Paralysis, feiftned, 158. 

„ general, 1H9. 

Farkman, Dr., case of, 32. 

Pelvis, male and femalt*, 27. 

Penis, malformation of, 37. 

Persons found dead, 233. 

Phellandrium aijuaticuni, 669. 
Phosphorus, tests for, 440. 
Physostigma venenoaum, 694. 
Photography, identification by, 8,691. 
Picrotoxia, tests for, 660. 

Ploucquot’s test, 95. 

Potash, poisoning by, 430. 

„ nitrate of, 434. 

„ sulphate of, 436. 

„ bitartrate of, 435. 

Poisoning, e\idence of, 366. 

,, procedure in cases of, 368. 
Poisons, 362. 

„ absorption of, 366 
„ definition of, 353. 

„ mode of action of, 355. 

„ causes which modify their 

action, 360. 

,, classification of, 363. 

,, corrosive, 376. 

,, irritant, 378. 

„ narcotic, 384. 


Poisons, unknown, detection of, 398. 
J* 08 t-niorteni inspection, 236. 
Pregnancy fidlowing rape, 67, 

„ signs of, 60. 

„ duration of, 126. 

,, in animals, 128. 

Pressure, as distinguishing respiration 
and inflation, 101. 

Puhcrtj', 36. 
l‘utrefaction in air, 249. 

„ in wat er, 264. 

Puerperal mania, 200. 

Q. 

(Quickening, 00, 127. 

R. 

Ranunculus, poisoning by, 663. 

Rape, 45. 

,, physical signs of, 46. 

,, simulated by disease, 50. 

Red precipitate, poisoning l)y, 501. 
lieinsclfH test for arsenic, 464. 
Respiration in the womb, 107. 

„ ,, vagina, 107. 

,, before complete delivery, 

107. 

„ signs of, 90. 

Restraint of lunatics, 230. 

Rigidity, cadaveric, 246. 

Rust, spots of, 330. 

' S. 

Salivation, mercurial, 498. 

Salt, cormnon, poisoning by, 437. 

Savin, poisoning by, 666. 

Scars, 3, 

„ age of, 6. 

„ rules for examining, 7. 

Sceale cornutum, poisoning by, 667. 
Seminal spots, characters of, 63. 

Senile dementia, 189. 

Sex, 23. 

„ doubtful, 24. 

„ of the dead, 26. 

Silver, salts of, poisoning by, 617. 
Skeleton, measurements of , 18. 

„ male and female, 27. 

Skin, exfoliation of, in infants, 113. 
Skull, fractures of, 312. 

„ festal, fractures of, 119. 

Soda, poisoning by, 432. 

Solaniue, tests for, 647. 

Bolanum dulcamara, poisoning by, 646. 

„ nigrum, 545. 

Somnambulism, 174. 

Spectral illusions, 171. 

Spectrum analysis, 323. 

Spencer, Earl, gestation in the cow, 128, 



index. 


703 


Sppl’pjatozoa, 54. 

Spine, injuries of, 316, 

Spleen, wounds of, 320. 

Spontaneous combustion, 337. 

Spots of Idood, 52, 321. 

„ semen, 53. 

Starvation, death by, 342. 

Stas, M.,his method, 6S3. 

Stature, csilculation of, 16. 

„ identification by, 8. 

Sterility, 43. 

Stomach, hjetal, (contents of, 108. 

,, woimds of, 320. 

Stramonium, poisoning by, 64:i. 
Strangulation, 288. 

„ of new-born ohild, 118. 
Strychnia, poisoning by, 672. 

,, sublimates of, 575. 
Sublimation, methods of, ‘103. 

„ at ascertained tempera- 

tures, 407. 

Sue, M., on the slteleton, 16. 
Suffocation, death by, 201, 

,, of infants, 117. 

Suicidal monomania, 199. 
Sulphuretted hvdrogen, 647. 

Sulphuric acid, poisoning by, 417. 
Sulphurct ol potassium, 436. 
Superfoetation, 137. 

Survivortlup, 264, 

Syncope, death by, 268. 

* T. 

Tar, oil of, 665, 

Tartar emetic, poisoning by, 481, 
Tattoo marks, 7. 

Teeth as a test of age, 20. 

Testicles, disease and defect of, 39. 
Throat, wounds of, 317. 

Tichborne case (Appendix), 08(5. 

Tin, poisoning by, 616. 

Tobacco, poisoning by, 698. 
Townshend, Col., case of, 239. 
Toxicology, 362. 

Trichiniasis, 671. 

Trickey, Jauies, case of, 644. 


Tumours, feigned, 153. 

Turpentine, poisoning by, 564. 

U. 

Ulcers, feigned, 154. 

Umliilienl vessels, obliteration of. 111. 
Unibilioil cord, changes after birth, 112 
Unsoundness of mind, 165. 

„ feigned, 225. 

Uterus, changes in, iti prt'gnancy, 60. 

„ appearance of, after death, 63. 
Uterine maceration, 89. 

,, rcBpirution, 107. 

V. 

Vaginal respiration, 107. 

Vegetable acids, poisoning by, 621. 
Vegetable irritants, poisoning by, 651. 
Vegetables, decayed, poisoning by ,666. 
Venomous reptiles and insects, 673. 
Veratria, poisoning by, 634. 

Verutrum album, poisoning by, 634. 

„ virido, 636. 

Viability of children, 131. 

Violation during sleep, 67. 

Virgiaity, signs of, 47. 

W. 

Welsh fasting girl, 348. 

White nrecipitate, pensoning by, 601. 
Wills, (irafting of, xxvii. 

Witnesses, medical, duties of, xxiv. 
Wounds, 297. 

„ as means of identification, 8. 

„ contused, 298. 

,, incised, 301. 

„ gun-shot, 303. 

Y. 

Yew, poisoning by, 660. 

Z. 

Zinc, poisoning by, 615. 


THE END. 




BOOKS PUBLISHED 


BY 

HENRY RENSHAW, 356, STRAND, LONDON. 


Seventh Edition, 2 vols. 8vo, cloth, price £1 lls. 6d. 

The Practice of Aledic.iue. By Thomas 

Hawkes Tanner, M.T)., E.L.S. Tho Seventh Edition, 
Enlarged and Improved, witli a very large collection of 
Formula.’, a full description of Mineral Waters, of Climates 
for Invalids, and a complete Section on the Diseases of 
Women, by William Henry Eroadbent, M.T)., F.K.C.P., 
Physician to, and Lecturer on Medicine at, St. Mary’s 
Hospital. 

“ Dr. Tanner has always shown in his writings that ho possoases a peculiar 
faculty of committing to print just that kind of informatiou which the 
practitioner most needs in everyday practice, and of rejeoiing useless 
theory.”— Xa»6'c<, July 21, 1809. 


Second Edition, demy 8vo, price 18s. 

The Signs and Diseases of Pregnancy. By 

Thomas Hawkes Tanner, M.D., F.L.S. 

“ The author’s more extended experience has cuahlod him to add greatly 
to its practical value, and it now stands forth the best book on the subject.” — 
JUMicul Tiineit and Gazette, 

This New Edition, thoroughly Revised and Enlarged, is 
illustrated by Chromo-lithographs and Woodcuts. 


Second Edition, in demy 8vo, price 14s. 

A Practical Treatise on the Diseases of 

Infancy and Childhood. By T. H. Tanner, M.D., 
F.L.S. The Second Edition, Revised and much Enlarged, 
by Alfred Meadows, M.D. Tiond., M.R.C.P. 

“As it stands, the book is one of the most complete in our language; 
it no longer deals with the diseases of children only hut also with the pccruliar 
conditions of childhood, both normal and abnormal."— 3 edical Time» and 
Gazette. 

“ The book will not only be read with advantage, but will xlso be an 
able work of frequent .reference to the practitioner." — Lancet. 



Boohs Published by Henry Jlenshaw^ 


Third Edition, 8vo, cloth, price 18s. 

Skin Diseases : their Description, Pathology, 

Diagnosis, and Treatment. By Tilbury Fox, M.D. Lond., 
F.31.C.P., Physician to the Department for Skin Diseases in 
University College Hospital. Third Edition, Ee-written, and 
Enlarged, with a Cutaneous Pharmacopceia, a Glossarial Index, 
and 67 additional Illustrations. 

“ We question whether such a complete treatise on skin diseases 
as this exists in any language.” — Indian Medical, Gazette, 

“ Without question it is now the <most complete and practical 
work on cutaneous medicine in the English language. The ordinary 
student will find in it all that he can desire, and will only be led 
by its tone to wholesome methods and higher flights of research, 
while the practitioner will fall back upon its resources with satis- 
faction and fresh resolves.” — Lancet. 


In 1 vol. 8 VO, cloth, price 258, 

Principles of Chemistry. Founded on 

Modern Theories. With numerous Wood Engravings. By 
M. Naquet, Professeur Agr<5ge h la Facultt? de M^decine de 
Paris. Translated from the Second Edition, by William 
CORTIS, Student, Guy’s Hospital. Eevised by Tuomas 
Stevenson, M.D., Demonstrator of Practical Chemistry, 
Guy’s Hospital. 

** We can cordially recommend the book to all who are able and 
willing to read so large and so thorough a treatise on theoretical 
chemistry, for it is full and clear and well adapted to the class of 
readers to which it is addressed, and might be studied with great 
advantage by all who wish to understand the remarkable develop- 
ment of chemical ideas which has taken place within the last ten 
years .” — Edinburgh Medical Journal, 

“It is a well -written, clear, and succinct account of the leading 
doctrines of modern chemistry, and, in the best name of the word, 
an original work ; every chapter bears the impress of individual 
thought.”— From Review of original work in the Chemical News, 
June 21, 1867. 


85G, Strandy London^ 



Boohs Published by Henry Benshaui, 


In demy 8vo, price 128. 6d. 

The Diseases of the Tongue : a Treatise, 

with numerous Tllustrfl,tions on Stone and Wood. By W. 

Fairlie Clarke, M.A., F. R.C.S., Assistant-Surgeon to the 

Charing- cross Hospital. 

“ We can recommend this book to the profession as an exhaustive 
treatise on the diseases of the tongue, as Mr. Clarke has not only 
recorded his own experience but has fully quoted the opinion of 
others, and given to all the credit which is their due .” — Medical 
Times. 

“We think Mr. Clarke has produced a work of real value,” — 
Edinburgh Medical Journal. 

“We can confidently recommend this work to students and 
practitioners who wish to obtain a complete knowledge of the tongue 
and its diseases ,”— of Dental Surgciy, 


In royal 32mo, cloth, sewed, Third Edition, price 8s. 6d. 

The Prescriber’s Companion ; containing a 

brief Description of all the Preparations and Compounds in 
the New Edition of the British Pharmacopoeia, together with 
many others in general use, arranged alphabetically, with 
Thera})eutic Action, Incompatibles, and Doses for Adults and 
Children. Third Edition, much Improved and greatly En- 
larged. By Alfred Meadows, M.D., M.R.C.P., Physician- 
Accoucheur to St. Mary’s Hospital. 


In demy 8vo, cloth, price 15 b. 

The Medical Practitioner’s Legal Guide ; 

or, the Laws relating to the Medical Profession. By Hugh 
Wkightman, Esq., M.A. Cantab., Barrister- at-Law, of the 
Inner Temple and the Oxford Circuit. 

This Treatise is intended to furnish to the Medical Practitioner, 
as well as to the Lawyer, that legal information which the con- 
tinual changes effected by recent legislation have rendered neces- 
sary. 


35 G, Strand^ Londm. 



'Qooks Puhli<hed%y Henry Benshatv, 


In 8vo, cloth, price 25s. 

A Text-book of Physiology. By Dr. Gr. 

Valentj?^, rrofessor of Physiology in the University of Bern. 
Translated and Edited from the Third German Edition. By 
William Brinton, M.D., F.R.S., and illustrated by upwards 
of Five Hundred Illustrations on Wood, Copper, and Stone. 
“We strongly recommend this tralislation of Valentin’s admirable text- 
book, the distinguishing feature of which may be said to consist in the clear- 
ness with which all the physico-chemical researches are compressed and laid 
down.” -^Medical Timeii. 

“The best text-book of physiology ever published.”'— UadJia. Mcdicai 
Quarterly. 


In royal 32ino, price 5s. 6d. 

Outlines of Elementary Botany. For the 

Use of Students. Illustrated by 200 Wood Engravings. By 
Alkx. Silver, M.D., M.K.C.P., Physician to the Charlng- 
cross Hospital. 

*' Dr. Silver has not only produced a small volume which contains all that 
can bo desired as a botanical class-book, but has contrived to communicate 
Ills lessons in a pleating form,”— X<tnc<?<. 


In 2 vols. 8vo, cloth, price £3. 

*Chelius’“< System of Surgery. Translated 

from the German, and accompanied with Additional Notes 
and Obfiiervatibns, By .John F. South, formerly Professor of 
Surgery W the ^yal College of Surgeons, and Surgeon to 
St. ^^pitalif’ 

“The mostp Idar-acid. aud (^mplcte systematic treatise now extant. The 
description of sa.rgi|eid diteascs, and indeed the whole of the pathological 
■'department, arc most varaablo .”— Medical Journal. 


In orowa 8vo, cloth, price 5is. 

Public Health; a ^pular Introduction to 

Sanitary Sdience : bhing itj^tory of the Prevalent and Fatal 
Diseases of the English, BcMl^tion from the Earliest Times 
to the close of the War French Revolution in 1815. 

^ A, GtJY, M.B., BjftJS., Professor of Hygiene in 
King's College, Jt<ondoD. 


^^ 56 , Strand, Lmdm, 






